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result of the knowledge gained Irom the 
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us by our customers, and sohed by mutual 
CO operation. 




FOREWORD 


1 AM asked to read many bodks on fish. A large pro- 
pouion oi them aie o£ too technical a nature for the 
annaicur aquarist — who has only a limited amount of 
tune to devote to his hobby — 1« understand. 

Mr. Dutta’s book is dificient and*I am therefore 
happy to recommend this excellent and clearly written 
puce of work, lie knows his subject and has devoted 
himself to the task of ptoducing a most informative and 
instiiictise tolumc. It should be invaluable to those 
who hare taken up (or are about to take up) the ever- 
increasinf ait ol fish focping. It is an absorbing hobby 
and, to its mans cksottes, a source of delight. 

Ihose svho aim at success could not do better titan 
to read and digest this book. With its concise stjle, it 
is a splendid adclitioti to thoy already published and 
should fulfil a real need. I wish it cscry success. 

H. F. VINALL, 

Curator, 

London Zoo Aquarium. 
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CHAPTER I 


TRUE MEANING OF QUALITY 

WHY IT IS EASY I’O CHEAT A ^lUSTOMER 

Thi trouble with specialised trades like futs, jewels, or 
riopieal lish, is that il is so vexv cas\ to cheat the people 
who Jia\c not sullicient kiiowl(‘dgc of the subject to 
protect thciiisches fioiu uiisciupulousuess Methods 
of “puce (lippiig“ aie many and vaiicd, but the 
following wnJl illusiiatc the sort ol dilhculty confront- 
ing the custoniei : 

\ later chaptei describes how’ to bietd good, healthy 
hsh but there ai( two int^iortant jxiints on which 
evdwthing depends* histlv, that loo niaiiv bal)\ fish 
should not be put in oiu tank so tluit tht\ become 
ovcicrowdcd and, thiough want of suflKicnt oxygen, 
food and space, degcntrale into poor specimens; 
second, the tcmpexafinc of tie- bleeding tank should 
not be kejit so high as to cause the fish to giow" at an 
ufinatural jiace lJnd«r ‘■ach osciciowfling and tem- 
[Kialurcs tile lisli become “ lout ckbied That is to 
#5a\, when as babus the ) aic kci-^t at higher than noimal 
tcnipciatuies, jiackcd info a tnik in gieat»r numbers 
than safely rules allow, often being gi\en strong 
acia^ion by pumping air bubbles into iheii \\atci, then 
they \(i\ cpiicklv giow to saleable si/c. bueh (ish can 
be sold at much lower puces than those reared pioperls, 
but they ha\c two iciy sciious disacUantnges. They 
aie constitutionally weak and, although not actually 
s»iek at the time of sale, arc tai more liable to disease. 
They practically nc\er mature into fine specimens in 
si/e, shape or colour Only an ixpcit c*fn detect such 
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frailds — which is what? these lorced-bred fisli are — aill^ 
almost the sole protection lor the public is the 
reputation of the dealer and their belief in his 
technical ability. 

The dealer is assumed to be a specialist, A general 
knowledge on his jxul of all forms of j^ets such as dogs, 
cats, birds, and so forth, is no more satisfactory than is 
an average knowledge of clothes m judging furs. The 
aquarist should have a specialised training because his 
subject is so new and lapidly expanding with many 
new varieties of fish. The latest research, books, or 
experts to whom he can turn for information are all .so 
scarce that he cannot hope to gi\e the customer satis- 
factory ser\icc if his encigics aie dissipated over 
“ pets ** as a wliole. 

As will be repeatedly ^hown in this book, the pond 
or aquarium can be ficc of trouble provided there is 
specialist knowledge available somcwliere along the 
line ; if the customer does not liave it, then his dealcT 
simply must fill in the gap. 

This matter of the customer-dealer relationship is so 
important that no excuse is made for stressing it. The 
examjde given of tlie forced-bred fish is intcnd»'d 
merely as an illustration, and does not exhaust the 
methods of cutting prices, metliods wliich the customer 
is unable to prove oi c\cn to sec. lortunately there 
ai*e a number of ways of helping the customer to form 
an opinion of the dealer, and the more important are 
listed bcloW : 

FORMING AN OPINION OF XHE DEALER 

1. Tanks displaying fish for sale should always be of 
large size. 

This is a vval pointy, the full significance of which is 
not always^ understood. In later chapters the principle 
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^ the “ balanced tank ”, showiil^ how many fish can be 
kept in it, will be explained? but the point now i$ that 
the tanks should be big enough. In a large aquarium 
Mie®fish may seem few in number, it may appear that 
the dealer is not offering a good^assortment from which 
to choose ; BUT the fish will be heafthy — that is what 
matters. 

From the dealer's point of view, the small tank lowers 
his overhead costs, makes it easier and quicker to catch 
fisli, and gives a better ” display ” when lots of fish are 
jammed together instead of being scattered in large 
volumes of water. But the customer suffers as fish kept 
in such conditions arc bound to be weakened and to fall 
sick unless lemoved quickly. 


S- The sales tanks should not be aerated. 

The pros and cons of aeration (blowing air bubbles 
thiough the water by means of a small electric pump) 
will be considered later, but one of its dangers is that 
i?sh accustomed to aeration will suffer if moved to non- 
aPrated waleis. 

Where such tanks are used it follows that a customer 
\vho docs not have an air pump, and tlierc is little 
reason why lie shoidd, runs a grave risk in the iniWal 
falling off in hcaltli of fish bought from aerated tanks. 
Cioofl d(‘alt*is will, thereloie, keep fish in 'still water 
and not have the air bubbles blowing through. This 
also hcljis to lessen the serious danger of overcrowding 
in small tanks, already desc ribcvl above, since the tem{> 
tation to pack in even more fish when aeration is pro- 
vided may be too strong tor the dealer to resist. 

Incidentally, fish can safely be transferred from still 
water to aerated tankt. 
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3. Tish should be isolhted before sale. 

LsoJation of fish before their sale to the public is a 
service the good dealer will always give. This is be- 
cause fish may cany disease, or be sick themselves, so* 
that quarantine of a fc\V days is the only real safeguard. 
If the fish have heen obtained from new or untried 
soul CCS, for example importations irom abroad, a much 
longer period of separation is required. 

Ihe point about isolation is tlic dc'gree to which it 
really is carried out ; lip ser\ice is one tiling, regular 
and conscientious attention another. 

4. General thoroughness. 

Apart tumi the obviods point of having clean tanks, 
the good dealer will go to the trouble to equalise w'au r 
tciupeialuies before taking the fish out of one tank to 
put into another. Ihis [>oint may seem suiall, but the 
cxpciieiued (usionur knows its imiioitanceras will be 
seen by a study of the latei chapter on diseases and 
their causes, 'riiere slioiiM not l)c a differeiue giealtT 
than ii degrees F., when fish aie being moved irom one 
WMter to another. n 

Heie again thcac is all the ditfenaicc between hr) 
service and nol* botheiing when no custinncr is looking. 

Conclusion. 

'I he nioml of this c haptia is that the dealer must be 
a who knows his job, and he must be con- 

scientious and iic't indulge in ptiec tc*ductioii at the 
exjieiise of 'quality. 

J^lic “man in the jict shop'* did a great service in 
introducing the holiby to the public, bur the march of 
events has now made liis position extremely diflicult, as 
the gol(lfish-in-a-bowl is as obsolete as the cr)'*taJ set. 
Modern, scientifically - balanced aquaria require 
specialist knQjvlcdge just as surely as do television 
radiograms. 
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A COMMUNITY AQUARIUM 

In a modem aquaiium the water lucd nc\tr be 
t hinged Ncvcil 

v\HY llirW MIR MID MVLRBl C H YNGFI) 

1 ish coiisuiie ()A\t,(n di'^Mihcd in the watci and 
ofi Inunlul ( ubo dio\u’» giscs All tint n luossi'v 
IS to jiiovidc the o\^gcn suppii tnd to get nd ol the 
gists tnd this ( m be dont in four i\ i)s 

1 Suhif lenih 1 u , m su 1 ue ol thi i\ Uei so th it ihi 
fresh o\)g(ii rs f iken in rfid the bid gises rre gtien 
out it i f ist ( nougli r rtt 1 Ins is the gie it( st single 
I KtOl i slid I ss 

■> Rililne to th( si/c ol tin nr sirifue ii the nt i 
ol u iKi nr mud <onti(t ivith the uinosplif ri, 
there slu/uld not lx too ruins or too big fish other 
svist tin o\So«n is dnsiiiidl and the bid gists ue 
jii idiKcd too i ist 

(.jiosnng pi I ns to hie ik (lo\vn*the ( iiboii dioxide 
gists iiid to turn I'lnn nio owgen uid into 
nm Ills , the oxsgin 1 (l[>s die fish and the rii r ly s 
m IS hitiliscrs for the pi nits theinsthes Iliesc 
j»l mt s art krunv 11 is ‘ oxsgcii itois 
i 1 iglit to niikt the plaits guns 

I lit InliiKfd lin|^ IS thii-> (|uite t isil} obtiimblc 
N itiii ill) time should bt no I'ttss dirt espteiilh in 
the s\ IV of lint ilni food Not rited rsc toiiiein our 
selves vsitfi the jiuiisis who niinitrin tint iftct sever d 
yfm<! tie thtniit il eontciits of the w itc« intrt ise to 
the dciiiment of th? fish The normal usigt of 



THE RIGHT WATf TO KEEP PET FISH 

syph/5ning otf some water^and of replacing evaporaticu 
largely discount this objection. 

HOW DEEP SHOULD THE TANK BE? 

It should be noted that the depth of a tank adds little 
to its fish capacity, as the vital factor is the opening to 
the air, that is the length and the width from back to 
fjont. In tact, excess depth from top to bottom is 
harmful in that a difference in tcmpciatuie is caused, 
since the hotter water lises to the top and the colder 
water sinks to tiie bottom. Plants grown in too dcc'p a 
tank tend to stiaggle. An initating number of tilings 
seem to “ go wrong with thrse deep tanks, tlie reasons 
nut being alwa\s apjraient —extra water pressure or 
failure of liglit to pencMatc down are only partial 
explanations— but explained or not, decj) tanks u‘sult 
in trouble. 

"I his desire for great depth is a common mistake 
made by the layman, patticularl\ tire anlntect or the 
interioi decoratoi, and is anuthci illiistiation why tl;e 
sjxcialised deah’r should be used for guidance; py 
doing so, a tioliblcdicc acjuaiium is obtained which will* 
be beautiful and aVhmg of joy. 

So long as the watci suilace is huge, thci(‘ is nd 
h^in in using glass (oveis or close-fitting top-lights; 
even if these wcie almost an tight there Asonld be 
enough oxygen in a cushion c»t air } inch or ]*incii 
thick, trajipcd between tlie top of the water aiul the 
glass co\cr, to contain enough oxsgcn for a good many 
hours; nor should the carbon clioxule concentiation 
become haimful in that period. During this time the 
ro\cr would normally be diNplaccd, even niomentaiily, 
for feeding, gtr., thus renewing the oxygc'ii sup[)ly of 
this air cushion and letting out tAe used-up “ bad air. 
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A COMMUNITY AQUARIUM 

HOW MANY FISH IN A TANK? 

The following are guiding principles for the nufnber 
of fish in a community tank ; but in case of doubt a 
%pc(iialist should be consulted. 

Number of tropical Area of tank Suggested depth 

fish, average body water surface of tanks top to 

length inch bottom- 

i 8 1 8 ins. X 15 ins. 15 ins. 

54 — 58 54 ins. X 15 ins. 12 ins. 

— 40 36 ins. X 15 ins. 15 ins. —15 ins. 

4^^ — 55 4 ^ fiis. X 15 ins. 15 ins. —15 ins. 

Coldwater fish. Usually these are much bnrger than 
Tropicals, and one body inch o[ fish, mcasu>cd length- 
ways, is calculated to consume the oxygen absorbed by 
one scjuare foot of water surface. Hence vc y few, and 
very small, coldwater fish can be kept in an aquarium ; 
goldfish, rudd, orfc, carp, etc., are not suitable and 
and they are better in outdoor ponds. The cruelty 
of keeping goldfish in a bowl is clear. Tf c air surface 
of the bowl is too small to supply oxyge n for a fast- 
iftoving, quick-growing type like a goldf sh, even if it 
liagers on in its uncomfortably cramped prison for a 
few years, stunted in growth and suf^'ring in slow 
suffocation. A goldfish should normally live a quarter 
of a century in the more natural environment of a 
pond, and grow to its full length of over 14 incites. 
For a coldwater aquarium, then, we suggest slow- 
movfng fish that do not grow too fast, tpr example 
shubunkins, fantails. telescopic-eyed moors, veiltails, 
lionheads, orandas, but not goldfish 1 

The above are safe* capacity guides, allowing for such ^ 
factors as increased heat causing the water to have a 
lower oxygen content, or for excess dirt causing a 
limited amount of fouling. The suggested* number of 
fish can be exccededf particularly by the addition of 
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aeration, bu; if is not fctoinmcndcd. So beware of buy- 
ing new fish from tanks •nowded be)ond these limits, 
or of overcrowding ^our own. 

No mention has been made of gallons of water, bc^ 
cause this tends to encourage excess depth fiom lop to 
bottoiri, a point tdready dealt with. 

i)Angi‘:rs 

Shells^, ornaments and rocks can most certainly be 
used in a community aquarium, but only with great 
(air as a dangeiously high propoition arc haimlul ro 
fisli. 

Manv kinds of locks, in pailicular, slowly dissohe in 
water, resulting in an impciteptible but definite cloud 
ing of the water and, niuch inoie important, this dis- 
solution alt CIS the (h('jnical content of the w^atci with 
results that air haimlul to fish c\en to t^ie point ol 
death. Yet rocks add gieatly to the beauty of the 
acjuasrape, and scwcial gnaraiitted haimhss t\pes aie 
now sold and theii use is eiijoved hy thousands of 
aquaiis^* . Your dealei must guide you in this matter. 

y\n important point to remember is that withtn 
reason it i^^ not the volume of water which c'ounts bat 
tlie area in contact with the aii. Thus if a tank is 
lavishly decoiated with sand and aquatic rocks, giNUijj 
a beautiful effect but displacing some of the wMter. 
tirjrc is no haini done because the air siuface has not 
been reduced. Piling the sand in hills and dales {o 
that the fish have varying de])llis of water to efioose 
from is helpful to their health, in addition to being 
decorative. 

Technical knowledge is also vital in the case of the 
sand used at the bottom of the acpiarium. If too fine 
it will seem to “ matt down and choke the plants ; if 
too coarse it tends to txajp greater amounts of food and 
excreta and so cau$t fouling. It is also true that fish 
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lile to pick up mouthfuls of saqd, “ chew|hg it over ” 
and keeping the nourishing jj^rticles mixed therein and 
spitting out the rest. Thus sand must be suitable for 
jliis j)urpose. 

PLANTS AND LIGHT 

Soil, loam, etc., are unnecessary tor tlie ordinary 
growth of plants in a community aquarium : it is an- 
other matier propagating plants on a commercial scale 
or growing extra fine specimens where the fish are a 
secondary consideration. 

Light is necessary for the licalih of the plants to 
enable them to absorb ilic carbon-dioxide gases the fish 
breathe out. Too much light \fill cause tlic ap])earance 
of mi( roscoi)ic life known as algae, and cause the water 
to turn green : insnflicient light kills tlie plants. 

In general, the a(juarium*n a bright room should 
have about four hours artificial light : in a dark room 
up to eight or c\'eii ten hours daily. "I'he strength of 
the artificial liglu should be approximately 25 waits 
per s(]uarc foot of water surface, and the clctiric bulbs 
skould be within four inches of the water. There is no 
pi^rticular jroiiU in using coloured, fluorescent or strife 
ligliting, bur {'(|ually mere is no pariicftlar objection, 
provided the liglu is properly difffSscd over the whole 
^surface so that all the jdanis have a fair sliare and can 
grow. Concentration of light m one spot. lea\ing t^ic 
rest of the tank in semi-darkness, ruins the oxygena- 
tiouf j)lants and causes all sorts of trouble.^ The worst 
type of toplight is a small j^iiecc of bent metal, just 
large enough to shield an electric bulb, resting on a 
piece of glass; this •is often soh! because it is clieap, 
although its “ cheapness " becomes problematical after 
frequent replacement of plants. 

An aquarium is better situated in a darlsTspot where 
the amount of light ittreceives can be exactlv controlled 
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by using el^ictric bulbs, instead of relying on the whims 
of daylight. By contrast, too, the internal aquarium 
lighting shows up better in a dark corner. 

CONCLUSION 

If the above rwints seem complicated, it should be 
remembeied that a b[)ecialisod dealer would take caie 
of them automaticall), and the customer’s co-opeiation 
would be limited in practice to switching the electric 
light on for the retjuired number of hours. If no 
specialised knowledge is available trouble is 
encountered unnecessarily. I'hcse remarks apply to 
all aquaria, whether coldwater or tropical. 
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SETTING UP THE TANK, AND GENERAL 
MAINTENANCE ; COLDWATER OR 
TROPICAL 

sr;rTiNG up i’ue tank 

The first thing to decide is its situation. A place 
where the atjuariuin is subject to wide fluctuations 
in room temperatuie is nor the best — foi example, 
right by an outside window’ wlterc the outside air might 
change ftom iiot to cold, throwing unnecessar)’ strain 
on the internal lu'ating elements ot the tank ; in this 
case the back of the aquariuifi should be separated from 
the window glass by some form of insulation such as a 
sheet of caidboard, [tlywood, felt, etc. Excess light from 
the window can tuin the waiei green, as c.xplained in 
Cha])ter V, unless shaditig is provided. 

Instructions on installing the atjuarium are usually 
su])[)lied at the time of sale, but the lollowing, listed in 
order of operation, may prove of interest: 

I. The sand to be used should be thoroughly washed. 
'Ehis must be done most painstakingh. as dirt left 
ill it will later cloud the tank. It is easier to w%sh 
jsand in small doses. I’he inside of the acjuarinm 
could be cleaned fust and the newly wkished s.and 
then introduced bit by bit as it is n'ady ; otheiwisc 
w’ater from the ^yashed sand would seep all over the. 
place. 

Incidentally, never clean the outside of the 
aejuarium unlc«s this is full, otherwise.the pressure 
applied when wiping the glass falls .wholly on the 
putty, and theie is a strong likelihood that this will 
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be dislodged (sliglitl]^) and so cause the tank fo 
hak, Wlicn the tank is full, however, thcie is an 
iiKcinal watci picssuie of ncaily lolbs per squate 
inch to hold the glas-^ faimly m position, and' the 
outside of the tank can then be safcl} polished. 

2. In the case of tlie 1 iO| ical tank, the henci and 
thermostat should be fund Ihcie aic so many 
npcs of ihi'iC now a\ailabl( tint dncctions foi 
fitting >oui jiatlKular one should be obtained at 
the time ol [)ui chase. 

3 1 he sand and the gunantecd hiiniUss locks 

should be aiiaiiged to sun ^our artistR taste, but 
the heatci should bt kept imht down at the lowtst 
point of the tank since he n uses, il the sind is 
aiiangtd in hills and cldc^ the lie itci ought to be 
1 nd hon/ontilI\ in i dak ( lu should be taken, 
howc\(.i, not to biii\ the lu itci in the snid 

Ht i])(d up sand shouUl lx. inchoicd b\ locks 
othciwisc It will llaln n out when w itcr is poured 
in Soineinncs tlic sand is an uigccl to slope clown 
to the fioni , iii this way sedunent and clioppiiii, 
fioni the fish lend to accnnuilatc theic and aie 
niou tasi#> s\j)hoiud ofl as v\])luiud below 
Incideniall\, the* theinioslat must also be kept clear 
of the suul oi It will gi\c I dst u idiiigs 

4- "i he tank should be filled gtnil), \eiv genth A 
pine held at smd k\el will bulk the fall ol the 
watc‘i and will liuufoic picvcnt the sand ch nn 
ing up and clouding tlie I ink —often (or da)s Once 
the tink has been filled it should not be moved, 
otheiwise the internal water picssuie will ^ iiisc 
leaks 

5. The correct amount of greenery needed' to balance 
the tank should be jilantcd ; usually n is prcferied 
to gioup sn bunches, l)ut thqsc should not be too 
tl\ick or inserted too deeply into the saJid. In the 
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c«ise of large tanks, plan|ing can betfer be ^one 
when only half lull of watti I he plants witli K)ors 
should ha\e coveting only as far as then “ cioun ” 
—that IS, so that the white pail is buried but not 
the green ; cuttings should ht inserted up to hall 
an meh It is impoitant that all plants be kept wet 
whd( these opr ration^ a)e beni(r earned out, 
otherwise the) will latei tend to shinel and diy in 
the atjuniuin - some i lines \ei\ ejuickh — at the 
least then giowth will be seiiously retirdeel A 
]udi( ions eombination of plant thiekets and 
“ei\es foniud by the xoeks will proMcle hiding 
plues for (ish if thc\ <rc coloui 
6 1 he toplight usualh su))plieel with the anuaiiiim, 

slunild be eoiiiKeteel inel plugged in 

In the ease ol Iiopic il h^-h ot eoin^e the watei ttin 
peialin< will hue to be adjust d b\ nif iiis ol the 
theimoslat Oui illusnation snows i t)pK d immeision 



thermostat with the eixntaet poms A and B B is fixed 
but \ can be nuned b) turning ti^e control knob on the 
top of the lluimostal 

When A and B au tone lung the heater 4S switehed 
on inel the watei w^rms , wh<n they ml ipart the 
heatei is cut otl and the watci cools In the jisiial 
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type, of thcfmostat the control knob is turned clodk- 
wise-^ro louch the points (and so to increase heat) and 
anti-clockwise to separate tliem and cause the 
temperature to drop. ' 

Suppose the water is at 68 degrees F. and you want 
it at 78 degrees F. Gently turn the control knob clock- 
wise sulhciently to keep A touching B, and WMit till the 
w\'itcr lias wanned up to 78 degrees F. ; the warming 
piocess may take from one to four hours and it may be 
necessary to rejoin A to B more than once d.iring the 
process* sliould they become parted meantime. Once 
78 degrees F. has been reached, the control knob 
should be very, very carefully adjustctl sf) that A and B 
are only just touching ; not pressing hard on one an- 
other. nor w’ide apart. Then the thermostat will auto- 
matically keep the watet steady at this lemperatme, 
and no fuither adjustments should be needed. 

The converse is tine. If the temjierature is to be 
lowered just gently turn the control knob anti-clockwise 
to separate A from B and keep them apart until the 
water has been cooled enough. Then A should be 1; 
touched to B (to pi event the water ctxding any inoie) 
but only yw.s/,MO that they are not pressing on each other 
nor are too far apav t. The temperature will now stay 
steady at this [)oint and there should be no further neeo 
to adjust the thermostat. 

Three things should be remembered: 

1. I’he water takes a long lime to change temperature 
(from one to four hours) so that an adjustment of the 
control knob of the thermostat does not show a 
reading on the tliermoineter for some time. 

2. Very slight adjustments of the control knob of the 
thermostat are all that is required, otherwise this 
delicate instrument will spoilt. Perhaps 
^ne-ei^hth, one-quartejr, or at most half a turn will 
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suffice. Once the thcimftstat has been set at* the 
Kquiicfl temperature fmthcr adjustments should 
unnecessary, as this temperature will be auto- 
matically maintained. 

3 . Water should never be allowed no wei the top 
mechanism of the theimostat which must be kept at 
least one inch above water lc\e] 

All IS now ready. In all cases it is ad\isablc to wait 
a clay or two, oi e\en a week, to .illow the plants to grow 
and the WMter to get “old”, beloie intiodticing the 
fish Water tint has bc<n standing lor some time 
under the action of light beeonies “old ”, tliat is, has 
microsco])ic life boin into it — a fact greatly appreciated 
bv iJie fish 

OFNFRAL MAIM FWXCi^ 

71i( general maniknancc of an ar|uai ium is \iitu,illv 
ml I he two gokfin rul(< are not to o\eihed and not 
K) osciciowd. From time to tini^. the tank water will 
(\a|joiate ind should be rejilarcd gcruh, with watn of 
ttov \amc tcvipcuihnr, sinijrh bcc lusc a WMtci line that 
sh(iws spoils the dccoiatne (fTcit Once a week, or a 
loitiiight, the inside ol the acjuarurm glasshan be wiped 
slowls, to clcMii it ritlui a small Vrapei bought lor 
flic pui[)ose will do or a clean hmdkcKhid siml doth 
— the siinllcst and clcincsl duster will picne too .ar'je 
and will ilmost cenaiiih lei\c annenmg pieces of fluff 
in tlft water. 

Skinnning the top of the aquarium water is seldom 
necessan, unless die smcdl of paint or \arnish has done 
harm Howr\ei this^cui be dok in the same wmn the 
housewife skims cxce^ss fat off soup, b\ drawing a sheet 
of jraper placed flat along the toj) of the wntn and 
dragged fiom one side to the other; the oh or grease 
will < ling to t he papei lord so be r e‘mo\ eel Ti sue paper 
is far preferable tc^new'spape^ 
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SYl^riONING 

W^ith proper care and no overfeeding there should bf 
negligible amounts of sediment to remove, and this 
should be done say, once a month. Many “ automatic 
types of syphon are available and are probably belter 
suited to the average hobbyist. Some, however, pielcr 
to use a bucket aiul a s\pl)on tube — that is, a piece of 
rubber tubing about six feet h)ng with an ap])ioximaie 
diameter ol thrce>eighths of an inch ; by complc'ely fill- 
ing this tube with water, Irom th<* tap, sealing both ends 
with the thumbs, and releasing both ends simul- 
taneously (with the aquanum end of the tube under 
w«Kcr) the water liom the acjuaiium will ilow dowm 
into a bucket placc^d on the llooi, and as it Hows it will 
carry the dirt with it. ^Care should be taken not to 
syphon out a (ish by mistake - something^ that can 
ha|)pen much moie easily than is imagined and it 
helps to hold the acjuaiium end of the ssphoii lube not 
moic than an eighth of an inch above the sand (and 
sediment) level. No haim is done if some sand c’s 
syjdioiied off loo. (Nuallv about the bottom tern per 
cent ol water removed in this process. I he aim is to 
remove as much sechmenl and as little whaler as possible. 
After a little piactice this will be seen to be (juite easy*. 

When this work is finislied the aqnaiium should be 
topped up with water ol the sanie tempciature, ])refcr- 
ably re-using thp foimcr “old'* water that has*been 
(a) allowccf to settle so that the sediment stays behind 
wliile the water is drawm olf into a jug, and (b) brought 
up again to the tank temperature:’ 

INTRODUCING NEW FISH 

When a^few new fish are being introduced it is a 
good plan to feed those already Established in the tank 
exrr^ well# on this on<‘ occasion oi}*y, and while they 
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are busy eating at one end gently to tip in the lew- 
comcrs at the other. '1 he new arrivals are thus given a 
''harj'c to settle down, to hnd hiding places, and 
generally to take slock of the situation befoie meeting 
the ciowd, as it wcic. 01 coutsc, the water tempera- 
tures will ha^'e been ec|ualised belore the transfer ; to 
do this, the can containing the fish can be hung, or 
floaieil, in the ac}iiaiunn until its water temperature be- 
comes the same as that of tlie tank, usually in ir, to 30 
minutes. Dirty cans should be (aielully wiped before 
being IJoated. Once the lenipeiatiius ha\e been 
equalised, the can may be gently tipped, allowing its 
water to flow out and the fish to swn'm stiaight into the 
atpiarium without being niatcd or handled. 

BULLY FISH 

Fish that aio loo lioisterous and aic int lined to 
thiow their weight about can be “stood in the 
coiner’* by being impnsoiied in a 2 lb. jam jar. The 
v^itci for the jar must be laken Irom the acjuaiium to 
ensme that theie is no tempciatinc cliange. If the 
jai IS only nvo-thiids full it will float salclv in the 
ac|iiaiiiim and maintain its temj uatuie. The top 
sliould be covered lest the lish get liightciied and tiy 
to jump out; it could be leleascd after 12—21 houis 

CA'rCHlNG FISH 

Rathei than chase llic elusive creatuie all round the 
tank and ruin the plants and general ap|)earance in the 
piocess, it is < asier to chase the hsh into the net. 

Holding the net in a good position so that it can 
quickly be pulled upw^ards, not forwards because tlie 
lish will })rove too quick for that, a ruler or another 
small net can be used to drive the fish into the main 
net. 
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TEJIPERAIURE 

I'lie temperature range of most aquaria of tropical 
fish is fairly wide, 65 degrees F. to 85 degrees F., .with 
extreme ranges dowr to 45 degrees F. and up to 
95 degrees F. ^ but a community tank should 
normally be kept between 72 and So degrees F, Lest 
the above remark regarding the extreme temperature 
range be misunderstood, tropical fish in waler colder 
than 68 degrees F. will soon die unless heated up with- 
in a few hours, but they can perfectly well undertake a 
12 — 18 hours journey by land, sea or air, entailing a 
marked temperature drop. Pioxided the water cools 
gradually, fish do not often suffer harm. 'This factor 
makes journey possible and electricity failures or 
power cuts not nearly so frightening as some people 
think. 

If emergency mcasuies arc needed to keep the fish 
water warm, a good plan is to fdl a bottle with hot 
water and immerse this in the acjiiariurn ; it is thus 
possible to retain sufficient heat all night, especially 
if a co\ Cling rug o\er the whole aquarium is used 5 ^ 
well. I'he introduction of hot water straight into riic 
tank is not advisable as there is a danger of crackinj> 
the aquarium glass.* 

SIGNS OF TROUBLE 

The hobbyist will soon sense if anything is going 
wrong witl\ thc^dank. 1 he first sign of the fish being 
unwell is that the dorsal fin folds up ; this fin on top 
of the back should be erect. Another sign is when fish 
go off their food, or keep unusually still, for example 
at the same corner of the tank — be it at the top or 
bottom. In such cases, Chapter V should be consulted 
and if this docs not provide sufficient guidance the 
help of the specialist dealer shou/d be enlisted as soon 
as pcisible^, He will r\;ed,to be tol^^as much relevant 
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“ (Jhse history ” as is practicable — ^whether tlJtre are any 
paiticular symptoms, any recent purchases, any points 
ot Chapter V ajjplicable. He may recjuiic to be shown 
sSmpTcs of the acjuarium sand and water. Any dc^d 
fish, fu’\lily presersed in water* or in pure alcohol 
should also be taken to him lot evaminalion. 

riic whole chapter applies to both iiopical and to 
cold water aquaria. 



CHAPTER IV 


»^EEDING 

Thfrc are two main foods — live and prepared. 

The live are better, but they are dillicult to obtain 
in constant, all-the yeai round supply. Fish will 
thrive quite vvell on a mixiinc oi live and prepared 
loods ; in fact they can get along without any live food 
if that proves necessary. 

AMOUNT 

I he golden rule about feeding is simple: Do riot 
oxicrjrrd : All the food given, that which falls 
to the bottom of the pond or ac|uaiiuni, shoul^l be com- 
pletely eattir in about time ininutts. hot e.\amj)lc, 
twelve tropical fish ot ordniaiv si/t fbody nieasuieincnt 
about 1 J inches lontj) oi three roldwator at|uaria fish 
of, say 2 inches body nieasincnient, should be given 

enough pt.. pared food only to cover this circle: o 
that is, aboitr one cjitarter of one jnnch— and that is 
enough. These r^niaiks refer to prepared food con- 
taining onlv essence, not to those bulked out with pack- 
ing— a dill Tence evpiained more fully below. But, 
whatever the food, the whole amount (including that 
at the botti nr of. the tank) must be eaten very cji'.itkly. 
The ficqucncv' of feeding is a matter of some son- 
trovetsy, but once or twice a day should be snfliciciit. 
Tropical fish at 70 degrees F. Or below, aie sluggish 
and eat little ; at yr, degrees 1'. thc'y are ravenous ; at 
82 degrees F. and above, the lowered oxygen content 
of the water again robs them oi their apjretite. Simi- 
larly witlr ‘Cold water fish ; aty. say, 55 degrees F., 
,t 't s* 
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65 -degrees F. and 72 degrees F.s the only point is 
that coldwater fish vary so mulh in their temperafire 
tolerance that these figures are very, very approximate, 
p'rh* ideal temperatures are, then, for tropical fish: 
74 degrees to 78 degrees F., and-,[or non-tropical: 60 
degrees to 66 degrees F. 

As is now well-known, fish can go for long jxiriods 
without any food whatsoever, so that if the owner plans 
to be away for a week he need make no special pro- 
vision for the long-established community tank ; the 
microscojjic life already present in the water will be 
sullicicnt for that period of time. This course is 
strongly recommended in preference to allowing an 
unskilled stranger to feed the fish ; a stranger who 
might be tempted to be mistakenly generous with 
unfortunate results — after all, one pinch a day is four 
times too much, and spread over a week could dirty a 
tank. It a stranger must be trusted with the feeding, a 
gootl idea is to make up tiny packets for him, each 
sufficient for one day’s meal, which he will use and not 
have to rely on his own judgment. The owner could 
{u^litably feed up the fish on live food for ten days or 
so prior to departure so a > to store up suiplus fat 
energy in the fish, on vsffiich they can draw in his 
ajisence. BUT all traces of excess ekereta or uneaten 
food must be syphoned off before depaitu|e lest the 
water be fouled. 

TYPF 5 OF PREPARED FOOD 

Prepared, or dried, are also tvvldcJ into two 
main types: those consisting of the t'ssence of the 
ingredients used, and those that have been filled out 
with “packing” of some sort — often of meal, puppy 
biscuits, breadaumbs, etc. These latter “ packed ” 
foods are widely sold, partly because the customer feels 
he is getting a lot of {ood for his money, and partly 
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because thpy a^e much less trouble to prepare and 
mal e. 

I’he essence foods have to be cooked very slowly, 
over forty-eight or ninety-six hours, an expensive pro- 
cess, and they have te be sifted, ground, and dried far 
more thoroughly and slowly as there is no packing to 
swamp the defects. The essence food is more expen- 
sive but is preferred by the discriminating owner and 
by his fish ; its one drawback is that it tends to swell 
in aquaiium water, but this objection is outweighed 
by the fact that microscopic quantities are given with 
subsequent lessened danger of littering the tank with 
unconsumed food. 

Fish prefer their prepared foods to be dry, and 
sodden particles at the bottom of the tank are not 
favoured ; so, please, iip overfeeding. If you really 
must give mote, give the same small amount at any 
one time, but feed more frequently, that is two or three 
times a day, but it should not be necessaiy. 

No mention has been made of “ ants’ eggs ”, as these 
bet ame obsolete along with the crystal-set and the gold- 
fish-in-a-bowl. 

LIVE FOODS 

The verv best of foods arc live insects and worms, 
md these tcan usually be obtained from a specialist 
dealer. 

Daphnia/is t,Se favourite, universally acknowledged 
as such. Red trfbifex worms, white enchytrae worms, 
brine shrimp bloodworms and earthworms, are also 
beneficial. The trouble with gathering these ftxids 
from rivers, duckponds and other natural sources, is 
the very real danger of introducing water enemies and 
diseases, described in later chapters, and the hobbyist 
should be extremely wary on* these points ; expert 
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scr/;ening is essential before use. Special foods for 
breeding are also dealt with liter. 

Should live foods not be available, a satisfactory sub- 
stitute is to hang into the tank, on a cotton thread, a 
tiny piece of meat (preferables white), fish, livdr, 
shrimp, prawn, roe, lettuce, boiled spinach, etc., in 
fact almost anything edible that does not dissolve in 
water ; for example, corned beef contains a high per- 
centage of fat, which will dirty the water, and should 
not, therefore, be used. The substitute can be cooked 
or raw, but thoroughly washed so as to avoid fouling 
the water ; for instance, the blood from raw meat 
should have been washed out first. One morsel one inch 
long by a quarter of an inch thick ought to suffice for 
twelve standard fish (body measurement inches) and 
should be left in the rank for thirty to forty minutes 
at a time. Again, frequency of feeding is a matter of 
controversy, but once or twice a day should be ample. 
If possible, a new substitute should be uscfl each time. 

FOOTNOTES 

^Different kinds of iood produce different results. An 
^exclusive diet of oatmeal anrl of chopped-up white 
worms is fattening and is .sometimes used, ?is in the case 
'(}f the veiltails, to produce fish wfth short, rounded 
bodies, heavy and even a little clumsy. On the other 
hand, dry prepared foods of the essence type, and tf^ 
slightly laxative live Daphnia, tend to produce normal 
fast si^imining fish. . 

Red tiibilex worms will stav alive tor days in a jam- 
jar standing under a slpw running tap ; the continuous 
flow of watci washes away any dead worms leasing the 
nice bright red ones in a tight cluster at the bottom of 
the jar. 
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THINGS THAT GO WRONG, 
COLDWATER AND TROPICAL 

All living creatures, whether human or fish, can fall 
sick. Curing them requires knowledge which the lay- 
man cannot hope to acquire without years of study and 
experience — in other w^ords, without becoming a 
specialist himself. Therelore he should rely, and 
rightly so, on his dealer. 

As with human diseases, the doctor is called only 
for the more serious cases, and there arc many things 
the layman can learn so as to be able to recognise signs 
of danger and to apply the more simple reincdies. 

CLOUDY WAFER 

The first and most ob\ious sign ot tiouble is the 
water becoming cloudy, as normally it is never changed. 
The cloudiness may be one of thicc colouis: white, 
brown, or gieen (sometimes turning to yellow). 

White Cloudiness in the aquarium water is 
dangerous ; it often means that for some reason th^ 
oxygen coritent of the water is too low and the carbon 
dioxide content is too high. Perhaps there are too 
many (or tjoo big) fish that arc taking the oxygen out 
of the water qyicker^jh the air is replacing* it ; it 
may be a aead 'fish, snail, mussel, or other decompos- 
ing matter that is fouling the tank ; it may be some- 
thing dissolving in the water, for example, a harmful 
rock, shell or ornament, or it may be the temperature 
of the water has risen, so automatically reducing the 
water oxygen content and causing overcrowding and 
white cloudiness. In anv event, white cloudiness has 

36 
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to be tackled at once or the fisti wi!l die ; it is therefore 
essential to find the cause, cafling in the specialise if 
necessary, and lo change one thiid of the water at a 
lAae, •replacing with hesh water of the same tempera- 
ture. "I’he water is changed wifcli an ordinary clea’h 
jug or it can be s> phoned, whichever is Easier. 

One complication arises in that green water, dealt 
with below, appears white in its initial stages, but if 
tlie fish sliow signs of distress it is safe to assume that 
the clouding of the water is, in fact, white, and to take 
the foregoing jirecautions. Obvious distress signals aie 
fish that gasp at the top for air, or have their top fins 
folded and drooping. 

Byown cloudiness is nearly always caused by dirt or 
by excess food that has not been eaten and lies around 
die tank, often turning the ^sand black. Sand not 
properly washed, too much sediment at the bottom 
which should be syphoned off, decaying leaves of 
plants, or some such cause. Lack of sufficient glow- 
ing plants is also a contributory cause. Brown cloudi- 
ngss is unsightly but not particularly dangerous in the 
first instance, althougli prolongation of this condition 
^an encourage disease. 

Green cloudiness is healthy. Under Are action of 
excess light (sunlight, daylight ct artificial) microscopic 
life is born which is green in colour ; suspended in the 
water this causes it to turn green, or it can settle 
become green slime over the sand, rocks, plants, glass, 
etc., or even as giccn strips on the sides. Unless exces- 
sive, the fish will thrive on the green algae, as is 
emphasised in the clyipter on breeding, but not on 
“ blanket-weed described in the section on ponds. 

Nevertheless, green is not pleasant to view and 
should not be permitted in a show tank ; ^he cure is 
simple. Cut down th^ amount of light received by the 
aquarium, whether that light be sunlight, daylight or 
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artificial. Of course, if the light is reduced too much 
the, plants will not grow. The green alga; .already 
formed can be cleared in two to four days by adding 
one grain by weight of potassium permanganar..e to 
every eight gallons ofuvater (any chemist will weigh out 
the correct ameunt). There should be no need to do 
more than change one third of the water afterwards, by 
syphoning off from the bottom. If no fish are present, 
a swarm of Daplinia will soon clean up the tank by 
the simple method of eating all the algae. Strongly 
growing plants, and general cleanliness, make it more 
dilHcult for algae to appear in the tank. 

Should the water turn yellow, however, the pro- 
cess has been carried too far, and the water must be 
changed ; the sudden death of the microsco])ic green 
algae, due, say, to heat, pauses them to decompose and 
turn the water yellow, which means that tlhe water is 
now foul and must be changed most urgently as even 
half-an-hour can be fatal. 

UNSUSPECTED DANGERS 
Somet imes it happens that an aquarium has bee - 
functioning perfectly for a long time and then sud- 
denly goes wrong for no apparent reason. As would 
be the case with a>imotor tar, the cause may be simple 
or complex and is best tr.iced by a specialist, but some 
of tlie more usual trouble factors are listed below: 

i 

1 . Incoirect feeding, especially through lack of live 
foods or their substitutes. See appropriate chapter 
for details. 

8. Bad condition of the tank: , 

(a) Fish ovcrcowded? Too many (or too big) 
fish can be crammed into a tank for a while but 
sooner ^or later will fall sick. 

(b) Dirt in a tank aggravates overcrowding. 
Excess food is nearly always the cause of dirt that 
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lies about the tank as browh sediment. In bad 
instances the sand becomes black. 

(c) If the aquarium temperature is consistently 
l9ept too high, or too low, the fish will be weakened, 
even to the point of sickness asid of death. 

(d) Too strong or too prolonge<^a light shining 
on the tank can be as tiring fur fish as for humans. 
They, too, need some shade or at least some periods 
of daikness (say, at night). Shelter can be pro- 
vided by clumps of plants or by rocks arranged in 
the form of a bridge or of a Ftirthermore, fish 
that are feeling out of sorts will be able to retire 
into these places for rest ajid privacy. 

(e) The plants should be healthy and be sufficient 
in number properly to do their work. 

The presence of paint (#ven in the house next 
door), varni.sh, strong bath sails, disinfectants, 
D.D.T., strong-smelling oil-containing matter, 
some kitchen smells, are definitely harmful as the 
water absorbs these foreign elements to the distress 
of the fish. I'he imporraiice of this point can be 
underlined by the following cases our staff at Fish 
Tanks Ltd., have b^en called upon to solve. 

(a) The aquarium was kepi^ nea/ a bathroom 
where strong Dettol was used for ten days ; the 
fish fell ill. 

(b) The chauffeur used to feed the fish and » 
r^-arrange the rocks ; he came straight from the 
garage and his hands smelt of petrol and oil. 

(c) The room had beautiful parquet flooring 
which was regularly polished ; the accumulative 
effect of the polish smell was too much for the 
tank. 

(d) The over-careful aquarist who jvashed his 
hands thoroughly before touching , his tank ; 
unfortunately he used strpngly scented soap. 
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The ^ above ar^: mere examples, they show the 
• attention that must be paid to this point. In 
nearly every case, however, a tell-tale scum (often 
oily) on the top of the aquarium water indK.atetl 
the cause of the taouble ; but this docs not always 
apply, Dctt6'l for example leaves virtually no scum. 

The top of the water will have to be skimmed, 
and even part changed (with water of the same 
temperature) as detailed in Chapter 111, until 
al)out one-third of the water from the top has been 
removed — if possible without being stirred. A 
fuither protection is to cover the top of the 
aquarium with a slicet of glass or some such sub- 
stitute until the danger has passed. 

4. Too much mastic or putty on the inside of the 
tank and in contact .with the water is inadvisable. 
Mastic on the outside docs not matter. 

5. Harmful substances introduced into the tank from 
outside. Apart from the non-aquatic rocks, orna- 
ments, etc., these can be brought into the tank by 
dirty hands, newly-applied nail varnish, dirtv 
cloths, dusters or tools that have been kept in a 
drawer with tins of paint, etc. It is surprising how 
strongly The hands can smell of the kitchen, the 
garage, or of a^in of varnish. 

6. Disease introduced by new fish, plants, or live 
foods. Unsuitable fish can engender disease if 
they lake up too much oxygen, because they are 
too big, or are fish more used to the running water 
of streams (in the case of coldwater fish) ; some 
types of fish, too, do not liyc quietly in a com- 
munity tank and are bullies or even killers. Fish 
accustomed to aeration will suffer in still water. 

7. Sometljing wrong with the water temperature, 
especially in the case of tropicals ; too wide fluctua- 
tions, faulty wiring, or perhaps simply that the 
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heater or thermostat has got buried drifting 
sand. Perhaps, too, the fieating elements are^no 
longer in good condition or are actually giving oft 
gases. Some theimometcrs arc not quite as reliable 
as one ^vould like and they, t(fo, should be checked 
in case they are giving false readings. 

8. Water enemies, as described in Chapter X, should 
not be in the tank. 

y. Too bright a toplight, as explained in section i (d) 
above. 

10 . Tank too deep? See Chapter 11. 

Every word of these ten points is important. For 
instance, one very competent aquarist who had “ green 
fingers and could keep fish without trouble, suddenly 
found things going all wrong the fish were not over- 
crowded, wcie W'ell-fcd, in a long established and 
correctly balanced tank beautifully clean, the plants 
w^ei(' thriving, nothing new had been introduced for 
two months, and yet something wms wrong. No, there 
had been no paint, disinfectant or varnish used —the 
^uarist was quite, quite, sure. In tlic end, the cause 
ol the trouble was fom*d: aquarium tools were being 
Lept in a drawer with long-forgotten, haJf-empty tins 
V paint. 

When there is trouble, there is a cause, no matter 
how obscure, and it can be found and remedied. 

CONCLUSION 

In general, tlie aquarium which has been expertly 
balanced in the first place should seldom go wrong. If 
the above list seems so long or complex as to be 
frightening, how much more so w^ould it have been if 
all the causes of trouble for a radio set or a ^iiotor car 
had to be listed so tj^at the layman could put the 
matter right himself without ^enlisting the help of an 
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electrician or an engineer. The list would be so over- 
whelming that the layman would prefer to do without 
his machine, so sacrificing many hours of pleasure and 

jov. 

The causes of trouble detailed here are out-of-the- 
ordinary ones. “It is quite untrue to maintain that a 
cocktail bar, a public house, a busy hotel foyer, or any 
other crowded place is unsuitable for an aquarium. 
Ft<ih Tanks Ltd. have not only installed them in such 
places but have kept them in such rigorous conditions 
as the toy departments of famous stores — even at Christ- 
mas time — and at exhibitions, where literally thousands 
of people crowd past ej'ery hour of the day for weeks 
on end, and when the heat and the dust have been so 
bad that the staff in charge of the exhibitions had to 
be changed every few boms to avoid headaches and 
sore throats. And yet the fish did not suffeif So, given 
a fair chance and proper knowledge, fish will piove 
themselves trouble free, hardy and a source of great 
pleasure. 



CHAPTER VI 


BREEDING AND REARING 
TROPICAL FISH 

Some fish give birth direct to tully-iormed live baby 
fish ; these are called viviparous. From them many 
interesting a-oss-breeds, or hybrids, have been evolved. 
Others lay eggs first in the normal way ; these can be 
adliesive or not, can be scatteied, or caretully guarded. 
The nests are of all kinds, ‘including floating air 
bubbles with the eggs individually wrapped in these 
hygienic containers. 

'J'he difficulty in breeding is so often not in the 
mating and spawning, but in the successful rearing of 
the fry, and this is one of the main reasons it is so 
much easier to breed the vivi]>arous kinds as the eggs 
^e fertilised and hatched inside the mother’s body and 
a.*'e thus virtually passed the danger stage when born. 
•Breeding problems vary fiom the extiemejy simple, say 
,in tlic case of a live-bearing Guppyi to the practically 
impossible in the case of the u.orc rare egg layers like 
the Kuhlii Eel. Foi this icason detailed information is 
given under the descriptions of the individual fish at 
the end of the book, and the remarks here will deal 
with the general methods, applicable moie or less to 
all occasions. 

'I’here is no particular seasoii for the breeding of 
tropicals because it is nearly always possible to provide 
ideal conditions ,* the supply of live foods, yid of sun- 
light, aie two reasons vjhy summer time is fayoured, but 
winter breeding is quite pratjticable. 
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BREEDINp TANK 

'f he breeding tank itself is often quite shallow, per- 
haps 6 to 9 inches deep, but it should not be too small, 
S4y, not less than 14 inches long by 8 inches^ hign 
by 10 inches wi^e, as rnany fish, such as the live-bearing 
Molly, get nervous and excited when confined in small 
spaces and these nervous disorders can cause a disturb- 
ing number of complications. A large breeding tank 
is not necessary, although it is essential for the success- 
ful rearing of the young. This w^as one of the points 
mentioned in Chapter I as being vital for the future 
health of the babies ; overcrowding is bad in that all 
the fish are retarded in growth and strength ; in fact 
Nature often takes a hand, causing a fatal epidemic and 
so destroying the weaker fish, leaving the others suffi- 
cient room for proper 'growth. For rearing, too, as 
distinct from breeding, the deeper tank — say^i 2 inches 
— is advantageous since it encourages the development 
of better specimens. 

When plants are being used the planted side of the 
breeding tank should always be towards the light, b'^ 
cause that is the way the fry will instinctively turn in 
order to scc\ hiding places and protection. 

BREEDING TRAP 

In many instances a breeding trap is used inside the 
rearing tank, .so as to separate the parents or parent 
from the eggs or live young. These traps arc of many 
types — V-'^h^ped, a layer of glass rods spaced apart, 
perforated celluloid sheet, finely meshed wire — or any 
method allowing the eggs or live babies to diop 
through gaps of a sixteenth to a quarter of an inch into 
the rearing tank, gaps that arc just big enough for 
that, but too small to allow the adult fish to follow. 
As is well-known, the parents so often eat the young 
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fish or their eggs ; where thjs does not the 

breeding trap is quite unnecessary. 

CJHOeSING AND 
CONDITIONING THE PAREN TS 

The parents should be chosen with'^eat care, the 
individual fish being the best obtainable, having regard 
to size, shape, colour, fitinage, and so on ; further, the 
prospective parents should like each other, that is, har- 
monise. The best way to ensure this is to place a group 
of adult fish in a tank and wait for them to “ pair off ”, 
the chosen ones being tiansferred to separate tanks. 

With the egg-layers, two or. even mote males are 
often used with one female. If the sexes are kept 
separately, brought to breeding condition as described 
below, and are then placed in the mating tank at night, 
they will often spawn next morning. Better still, if 
they can be put together at dawn in the morning they 
will tend to spawn almost at once. It is usual to put 
the weaker fish (often the female) in first, so that it is 
il)rcady feeling at home before meeting the other fish. 

Green water and/or two hours daily of sunlight are 
helpful in bringing the parents to breeding condition. 
.Live foods, too, arc practically essenti.T^ : Daphnia, Tubi- 
Jfex worms, chopped earthworms, brine shrimps’ eggs, 
etc., can be given twice a day, enough at one feeding to 
last about 15 to 30 minutes. Too many white worms 
will tjnd to make the fish fat and reluctant to spawn. 
The rule is, therefore, to feed well but not too heavily. 

As explained in the chapter on feeding, the fre- 
quency really depends on the water temperature ; 
below 70 degrees F. for tropical fish their appetite is 
sluggish, at 75 degrees F. it is very keen, after 82 degrees 
F. the lowered oxygen content of the water reduces 
the appetite again. Similarly, for coldwater fish the 
temperatures vary approximate^ from 55 degrees F. 
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to 65 degrees and 7« degijees F. — approximately, because 
varibus types of fish have varying optimum temperature 
ranges. 

JThe temperature of the mating tank is often /aise<i 
one to five degrees wHen the adult fish are introduced, 
as this is bound to help spawning, and this higher tem- 
perature can be maintained till the eggs are hatched 
and even for the early stages of the fry. Restraint must 
be exercised, as explained in Chapter I, lest the pro- 
longed increase in temperature cause the fry to grow so 
fast as to be weakened. Once spawning is completed, 
the parents are separated from the eggs or young — 
except the chicHds, or» in the case of the labyrinth 
breathers, leave the male only with the nest lor about 
a week. (Types of fish arc described in a later part 
of the book.) 



CHAPTER VII 


INFUSORIA 

The mating and spawning process is often easier than 
the rearing of the fry. The commonest difficulties are 
insufficient or unsuitable food at the early stages, and 
lack of space. 

When the eggs are hatched, or the viviparous babies 
are bom, in both instances a “ yolk sac ” is attached to 
the fry with sufficient food for ^he initial period which 
may last from a few hours to two or three days, 
especially if supplemented by the addition to the tank 
of liberal quantities of greeji water, which is auto- 
matically rich in baby-food. The yolk-sac gone the 
hobbyist must assume responsibility, especially for the 
egg-layed fry, and this is done by providing infusoria 
both early and constantly. Infusoria are living 
^organisms in water on which the fish can live until they 
have grown enough to eat normal foods. 

Infusoria can be prepared in dozens of ways, some 
of which are now listed : 

I. Outside leaves of a lettuce placed in water and 
left in bright light, preferably sunlight, for three or 
four days ; when the water, esspecially round the leav«5, 
becojpes white or milky the culture is ready. One drop 
examined under a microscope will be seen to be teem- 
ing with life, appearing as continuously moving dust- 
like particles. Pond water (free of all enemies) is 
better than tap water. After about four days, the 
culture “ dies ” — that is, bacteria predominate over the 
more useful organisms ; hence the need ^or several 
overlapping cultures ^to be started three, days apart. 
About three bmised leaves |)er quart of water should 

47 
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be used ; bruising helps to hasten the decomposition 
of leaves and the bi!th of infusoria. 

Other vegetable matter can be used to make a 
cultui^e ; tor example — finely sliced potatoes l^ft in 
water till they begin to smell. Cow dung gives 
especially small^infusoria that can be used tor tiny fish 
like the Ambassis lala (Glass Fish). 

3. A quick method is to pour boiling water on 
chopped-up hay, lea^ing it to stand in the sunlight till 
the water becomes light blown. 

4. Using some such mixture as the peel of one 
potato, one split pea, one yellow skin of a banana, one 
spinach leaf, thiiiy drops of milk, one tiny piece of 
fish (1 inch by 1 inch by I inch) to about two gallons 
of water ; leave in the light as described above. 

All the above lour cultures smell and go foul after 
three to five dd)s. (For temperatinc regulation, see 
below.) 

5. 'I’o overcome this difficulty the cultures can be 
steiilised, as follows:— - 

§ Slow boil for twonly minutes a mixture of almost 
any vegetable matter, su(h as chopped hay, brown rur, 
oatmeal, split* peas,| milk (condensed or bottled), lettuce, 
potato, elt. i'his slow boil will kill the bactciia of 
putiefaction ; the mixture should be left to cool for a 
day and should be carefully protected against dust. We 
may call this “ the culture 

At the same time, similarly boil for twenty minutes 
separate quarts of water, each containing one of the 
above ingredients (hay, lettuce, potato, etc.), pout into 
sepaiatc jars and leave to cool also for a day, protected 
from the dust. 

Next adfl six or seven drops of the culture to each 
jar, keep protected from dust, apd leave in the biighi 
light (sunlight preferred)^ for three days. The water 
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will be teeming with life, and the infusoria is ready 
lor use. 

The great advantages of this method ate: 

*a) 'fhe different infusoria of oatmeal, hay, lettuce, 
etc. are separate, and fish Will soon show which 
particular one they prefer. 

(b) The preparations will not “ die under two weeks. 

(c) There is practically no smell. 

(d) Risk of infection is greatly reduced, especially if all 
implements (including the hands!) arc sterilised 
before going from one preparation to another. 
This lisk of infection is veiy real. 

All the fi\c methods of makirfg infusoria, listed above, 
aie affected by tcnipci ature. ff the infusoria water is at 
8o degrees F. or above, the cycle of events is accelerated, 
so that the culture is sooner leady lor use, but it “ dies ” 
mote quiikly, too, as the bacteiia outstiip the useful 
living organisms. Similarly, under 6o degrees F., the 
development is needlessly slow. Hence a temperature 
of 65 — 68 degrees F'. is best. Remember that infusoria, 
like fish, do not like a sudden change of temperature ; 
if taken fiom a culture of 08 degiees F. and put straight 
into an aquarium of 78 degrees F. the)* will tend to 
puffer. Indeed infusoria might cveif die before the fry 
eat them during the course of the dav. 

1 he infusoria water will have to be replaced as us^ 
hom the jars ; in the case of the first four methocis 
pond*or tap water is best, and for the sterilised prepara- 
tions boiled water that has cooled should be used. 

If no infusoria is ready, the fiy will almost certainly 
suffer, but the following substitutes will help: — 

Feed the fry with drops of a liquid made by adding 
very little water (or heavily diluted milk) to mashed 
Dajihnia, brine shrimp, cyclops, the yellow* of a hard- 
boiled egg, chopped earthworms, powdered oatmeal. 
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etc. The danger of clouding the water, or even of foul- 
ingiit, is e^er present ind in this method the: use of 
scavenging snails is advisable. 

HOW TO FEED T^E INFUSORIA TO FISif 

Probably thi^is best done by the “ drip method A 
jar containing the infusoria water is fixed above the 
tank level and this water is allowed to drip into the 
tank through a rubber tube, the rate of flow being 
regulated by a pinch-cock — ^a type of clip that can be 
adjusted to squeeze the rubber tube at any given pres- 
sure ; the bigger the opening left inside the tube the 
greater the flow of infusoria. 

The question of how much infusoria to give is a tricky 
one. Obviously it must be enough, equally obviously 
too much may engender, disease in the tan|j, and bac- 
teria cannot easily be syphoned off like uneaten food. 
Differences in culture strength, in water temperature, 
in age, size and number of fry. all govern tliis vexed 
question of the quantity to feed. The only advice is 
to use commonsense but infusoria must be given early 
and constantly until the fry have outgrown the need 
for it. The, bellies of the fry should always be full.* 
Infusoria should be continued until the fry are about , 
three times their original size. Stopping too soon kill^f 
fry — continuing too long stops their growth. Size, not 
time, is the important factor. 

The really difficult stage in development ha.# now 
been reached: The fry are too big for infusoria and as 
yet too small tor ordinary foods. 

At the time of writing, “ Micro"” has been introduced 
from Sweden, thanks largely to the kindness of Mrs. 
Morten Grindal, of Solna; these minute worms are small 
enough to* be fed to the fry at their present difficult 
stage. Alternatively, rotifers, newly-hatched brine 
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shrimps, dry powdered food, will all do and, at a slightly 
later stage, finely sifted Dapknia. 

Watch with a magnifying glass — if the fry spit out 
the f(»)d, it is still too big for them. 

They should, however, be fed veiy frequently at this 
stage, say up to eight times a day, and al^imited amount 
of sediment should be allowed to accumulate as it 
helps to grow the plants and infusoria ; of course, the 
danger of syphoning off fry as well as sediment is very 
real and will call for both patience and skill. 

To repeat: all the remarks in this chapter are applic- 
able only in the general sense; Neon Tetras, for 
example, like a spotlessly clean jtank for their frv ; and 
lefeience should be made to the end of the book for 
detailed points of advice. Howes er, this chapter will 
serve as a general guide for .the enthusiast who has 
persevered thus far. 
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'TYPES OF EGGS AND THEIR CARE 

As has already been emphasised, difiEerent types of fish 
have varying preferences and methods of laying their 
eggs, but the following general remarks will serve as 
some guide. 

1. ADHESIVE EGGS 

Fish will often spend 'care and trouble to choose the 
spot where these adhesive eggs will be laid. Bio.ad 
leaves of a strongly-growing plant like Sagittal ia or 
Cryptocorync are used, liut especially the *undci side 
of the Sagittaria ; so too are the insides of small flower 
pots, or even the hollow of a conveniently shaped rock ; 
some fish, of course, merely scatter their adhesive eggs 
which should be caught by bushy plants grouped in 
bunches. 

8. NON-AETHESl^VE EGGS 

I'hese are either scattered, as for example on thicket.^ 
of plants, noticeably those with fane leaves like 
rttyriophyllum, ambulia, cabomba, or even hairgrass. 
which serve partly to catch the eggs but jmore 
especially to hide them, and the newly-hatched fry, 
from the dangers of being eaten. Alter nath'ely, the 
eggs are placed in carefully formed and guarded nests ; 
especially is this so with the chiclids, which olten use a 
hollow in the sand which they will guard against all 
comers. The same is true of the very interesting 
bubble-nest builders, as detailcsl in the appropriate 
chapter. 
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HOW TO MOVE THE Ecds 

In lilting out the plants holding the eggs it is jaost 
unwise to subject them to sudden temperature changes 
^r ro^xposc them to the air. A simple plan is to place 
a bowl under these plants, raise Hhe bowl, taking care 
to keep the plants, roots if any, and Iggs submerged, 
and so to move them still in their same water to the 
rearing tank of the same temperature. 

Gcneial questions such as whether the water should 
be “ old ”, green, or what its pll should be, or whether 
the floor should be spotlessly clean or covered wiAi 
some mulm, can only be answered in the case of par- 
ticular breeding adult fish. TJiey are mentioned here 
simply so that they can be noted by the hobbyist, help- 
ing him to overcome unexplained difficulties. The by 
wdll need ” mature ” water for their growth. 

The same applies also to temf>erature and aeration, 
but it should be remembcied, however, that fish 
accustomed to constant aeration will have to be taught 
gradually to do without it before they arc transfetred 
to still waters. Provided a tank is large enough, there 
should be no need fo^ aeration. 

In all breeding routine, the question of cleanliness 
and the danger of infection will l^ve to be watched 
•most carefully. All nets, planting sticks, even the 
aquarist’s liands, should be .sterilised regularly. 


INFfRTILE EGGS 

Eggs that prove infertile, often becoming covered 
with fungus, should.be removed if possible and an 
effort made to find out why they did not hatch in the 
normal way. 

It is often found that some, or even many, eggs arc 
covered with fungus but it is rare for all U) be bad. 

Snails eat eggs, and shoul^ always be removed from 
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the breeding tank but not necessarily from the rearing 
tanji: where 'they will he'p to keep the bottom dean — 
they will not eat the fry. 

Should the eggs be infertile the causes may be» 

1. Temperatuse wrong. 

*. Too much or too little light. 

3. Dirt. 

4. Infected infusoria culture that breeds fish enemies 
or harmful bacteria as well as the normal ones. 
Clean and sterilise and, therefore, use another 
culture. 

5. Unsuitable water that might contain harmful gases 
or matter. Filter the tap water through glass wool 
or fine sand, and through acti\ated charcoal, such as 
Hydraffin (bought from specialist dealers) ; or use 
rainwater instead. Perhaps the water was too deep. 

6. Check water pH. If new water has been used, try 
“ seasoned ” water, obtained by drawing from the 
tap and leaving in bright light (sunlight if possible) 
for a day ; without disturbing the precipitate that 
will hase formed at the bottom, syphon off thff 
water into another clean container and leave it 
there (again in the sunlight if possible) to mature 
for a further twenty-four to forty-eight hours. The 
syphoning gets rid of any insoluble or floating 
matter. 

7. Fggs not feitilised: perhaps the pair of adults did 
not harmonise — suggest the use of additional Inales, 
say two or three males to one female, 

8. Tank too small. 

FURTHER HINTS ON BREEDING 

If the water in the shallow breeding tank is too low 
to hold an immersion thermostatiComfortably, the latter 
can be immersed into a jar standing in the tank. Thus 
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the water temperature of the tank will govern that of 
the ivater in the jar, so ensuring correct resffcnse by /he 
thermostat. 



Keep the water level of the i t aring tank well below 
that of the tank sides as a protection against draughts. A 
glass cover is an additional profection against temperas 
ture f^jciuations and dust — important at this fry stage. 

CONCLUSION 

Breeding is not so much a matter of hard and fast 
rules as of “ feeling ”*and comrnonsense ; conditions, 
waters, fish, foods, sunlight and the like all vary from 
place to place and from time to time. Patience is 
essential, as periodical failures and disappointments are 
quite certain to occui. 


CHAPTER IX 


BREEDING OF 

AQUARIUM COLDWATER FISH 

A CONTROVERSIAL point should be mentioned at the 
start: Should the breeding be done in a pond or in an 
aquarium? 

f The two really great advantages of the pond are its 
relatively large volume of water, and in good weather 
its abundance of natural foods for the young fish. 

The disadvantages lie in the whims of the British 
climate ; apart from extremes of heat or frost and ice. 
the normal temperature variations are very great 
indeed, 20 degrees being quite frequent, and there is 
little the average aquaiist can do to tonirol them. 
Furthermore, these changes are lapid, occurring with- 
in a few hours. So, too, is there a gicat discrepancy in 
the amount of light, especially sunlight, and an evenly 
spread supply is almost hojjcless. 

But these disadvantages have their attenuating 
factors. Altftough/he atmospheric temperature changes 
very quickly, a fainy large volume of water is affected ' 
only slowly and cusliions the fish from the worst of the 
shock. This is particularly so if the water is three to 
four feet deep. Secondly, the fish seem to have a 
natural ability to pick out the coming fine weather and 
will normally spawn just at the start of a good spell ; 
they cannot, of course, make goo^i weather and the fine 
spells in Britain have a nasty tendency to fade off after 
a very few days. 

Just as ijatural foods are abundant in open ponds, so 
too on occ^ions are fish lice aiyi water enemies ; tlie 
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pond should, therefore, be capable of being thoroughly 
cleaned.* 

Naturally enough, no other fish, apart from the 
^lecuM parents, must be present to spoil the quality 
of the spawnings. This also means that the pond should 
be periodically emptied to ensure that t^erlooked eggs 
or fry from previous matings have not remained behind 
to grow and to interbreed with the chosen parents. 

If the aquarist has decided to do the breeding in 
ponds, he may still he well advised to hatch the eggs 
in an aquarium and to keep the fry indoors for the firs# 
crucial ten weeks. A pond that is more or less bare, 
except for ideal spawning plants at the shallow edge, 
ftractically forces the fish to spawn on these plants 
which can then easily be removed to an aquarium ; 
fresh supplies of plants should be available to keep up 
with the spawnings. 

It is important that these bunches of plants be fre- 
quently rinsed to shake off dead algae or any other such 
foreign matter that could later prevent tlie eggs adher- 
jng properly. 

If the parents arc no*^ scp.iratcd from the eggs many 
of these will he eaten. Even mote important, once the 
J!ry have appeared it is the slower s^^|mmiftg ones that 
get less of the food and are more subject to being 
attacked ; the slower swimmers are usually those with 
the longer finnage — the veiy fish that the aquarist woultffc 
most l^ke to save. 

Obviously, spawming starts with good quality 
parents that have been separately brought up to the 
best possible condition. It is a bad mistake to use 
inferior fish as the resulting fry are just not worth the 
trouble. Each prospective parent should be knqwn to 
have come from good stock and, even if not perfect in 
itself, be known to be capable V producing gepd young. 

Sexing the fish is difficult. Tfi ^xotic specimens, such 
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as the Veil-tail and the Fantail, the males are often as 
full bodied as the females. Only at breeding oondition 
do the male tubercles appear as raised white dots on 
the gill plates, and on the pectoral fins ; an absence bf 
t.hcse dots might mean that the fish is a female or that 
it is a male not ready to breed. Once spawning starts, 
however, the females can easily be picked out as they 
are vigorously chased and nu/./led by the males. 

The breeding season normally begins at the end of 
April. Two or more males should be used to “ drive ” 
each female in the well known chase which may last a 
few hours or even two or three days. Thus frequent 
replacements of plants to catch the eggs as they are 
scattered and plenty of swimming room are essential* 
In the aquarium a good supply of aeration helps. The 
water temperature should not be below 60 degrees F. 
or above 80 degrees F. ; in the one fish tend to be 
sluggish, in the other they lack oxygen. 68 — 72 
degrees F. is ideal for the driving, and bright light, 
especially sunlight, is appreciated. 

The eggs, transparent, adhesive and the size of a pijj ^ 
head, are laid in clusters, no two individual eggs being 
in contact. Within twenty-four to forty-eight hours the 
infertile oiies tnm opaque, almost milky ; there 
always seem so many of these that the aquarist despaks 
of any hatching out, but patience and diligence are 
••usually rewarded. 

70 — 75 degrees F. is a good temperature for the incu- 
bation, and in four days fry should appear. They arc 
free swimming within forty-eight hours and will need 
green water, infusoria, etc., as described in detail in 
the chapters on feeding. Most of all they will need 
plenty of space. Warmth, .space and ample foods are 
all essential. As many as one thousand fry can result 
from a good spawning, pS that'the problem of space is 
pressing; it is most^styongly advised to pick out the 
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best specimens as soon as is practicable and to concen- 
trate on. them alone, disposing of the others? Aeration 
is helpful right from the commencement of the incu- 
ts tiom period. 

A temperature that is excessively high forces thi 
growth of the fish and seriously weakens^their constitu- 
tion. It sometimes overdevelops the finnage, too. 

All along the line inferior fish should be removed. 
Jbor example, with fantails, vciltails and Moors the 
ones with only single tails instead of the prized forked 
tails can be detected well before they are fourteen daydt 
old and should be taken out. Latei, as body shapes 
develop, the poor quality should Jbe ruthlessly sacrificed. 
By the time three months have passed the selection 
should have been conij)letcd. 

Within two weeks the fry are past the infusoria stage 
and will swallow finely powdered dry foods, dried eggs, 
oatmeal, etc. Great care must be taken not to foul the 
water, which can often be part changed, especially if 
snails are not able to cope with the work. Another few 
days, and micro worms, finely sifted Daphnia and not 
quite such powdered d»T food should be introduced. 
Within three to four weeks the last stage of tubifex 
and chopped white worms is readied. *The worst 
Sanger is now over. 

Meanwhile, the dilficully has been to get the fish to 
colour. The scales should be transparent so that a good 
body ctjlour can be seen thiough them ; often the scales 
remain opaejue and a dark, uninteresting fish results. 

If the i^arents have come from good stock, if the 
temperatures suggested ^ibove hav.. been maintained, if 
ample space has been provided, if plenty of live foods 
were constantly given and if the Clerk of the Wjather 
has kindly provided sunliglu, then the fry should 
colour within eight months, Vome even within four 
months. A constant drip of water into the 
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aquarium helps enormously. If a year goes by without 
the, colour 'jiowing through then hope of obtaining a 
good fish cannot be high. 

It sometimes suggested that the aquarium Irottoifi 
j$ainted a bright colour such as yellow or red 
influences the Colour development of the fry, but theie 
is no reliable evidence of this. Yet general conditions, 
including the surrounding colours and their inter- 
action with sunlight, do influence the fry development 
and this suggestion should not be dismissed too lightly. 

* Fry bom in May/ June and reaching three inches by 
the late autumn can usually winter out ot-doors for the 
hardier types such as shpbunkins and fan tails. August/ 
September hatchings should be reared indoors. Veil- 
tails, moors, and lionheads are far better kept in 
aquaria. Once the fiy have successfully sqjrvived one 
winter they are ready to take an active part themselves 
in this question of breeding ; the best age, however, is 
some two years later when they have grown consider- 
ably. 

The above descriptions apply to coldwater aquarium^ 
fish in general. It is remembered that strictly pond 
fish such as goldfish, carp, rudd, orfc, tench, etc., are not 
being discufced, jlthough their breeding conforms in 
the main with that detailed above. 

At the end of the book are illustrated some of the 
best aquarium coldwater fish, together with some addi 
tional comments on them. 



CHAPTER X 


PLANTS 

Plants are often classified as tropical and coldwater, 
l)ut it is proposed here to divide them into aquarium 
or pond plants because hothouse-grown (or tropical) 
plants will root in a coldwater tank kept in the normal 
living-room of a home, especially if an aquarium top- 
light is functioning. Strictly coldwater plants, on the 
other hand, are normally considered to be those that 
will thrive out in the open, winter or summer. 

There is an important amount of interchange be- 
tween the two categories, but the main distinction 
remains: those grown with the aid of artificial heat, 
e.g., in a hothouse, are for an aquarium, and those 
grown in the open are for a pond. It should be noted 
that although the same plant it often found both in- 
. .doors and out, the pond one tends to be larger and 
coarser and not exactl} the same as the one in the 
aquarium. 

THE NEED FOR PLANTS 

Plants arc not merely decorathe and pleasing in* 
appearance but arc essential to complete the scientific 
balanc? of the modern aquarium. This has been dealt 
with in Chapter II and need not be enlarged upon. 

Further, the majorij.y of coi.iniunity fish have a 
definite preference for a planted tank where they can 
find shade, privacy, and hiding places when they are 
feeling out of sorts or arc ai^ious to evade ^hc atten- 
tions of a particular fist, be 1 a bully, a rival, or too 
ardent a suitor. In spawning and in th#> rearing of 
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young, of course, plants play a very definite and 
important part. 

cXREt>F AQUARIUM PLANTS 

As previously mentioned, plants in € community 
tank need light. They should be rooted in aquarium 
sand, but not too deeply, and loam, earth, etc., are not 
necessary for their growth. Loam can breed harmful 
bacteria unless sterilised, and if this is done then the 
loam is of little use to the plants ; after all, part of the- 
plants* function in a balanced tank is to “ absorb ** the 
droppings of the fish — these fertilising media being 
broken up by the plants — simirltaneoasly promoting 
their own growth and matctially helping to dispose of 
the droppings. 

Propagation is done in two ways. ValUsncria and 
similar plants send out runners which develop into new 
roots that can be l)rokcn off and grown separately ; 
Myriophyllum and Lxtdwigia and such others have cut- 
tings taken from them at the nodes, and these will 
.uot of their own accord when planted. 

Lead weights WTapped round the base are sometimes 
used to prevent the newly transferred jlantsifrom float- 
i«^ to the surface of the water, but thdy are very liable 
to damage the plants unless used most carefully ; in 
any case, a little patience and a sand depth of one inch 
should make weights quite unnecessary. If planting 
pots or tra)s are favoured, they should be big enough 
and deep enough. 

A final reminder about these Ic « !y aquatic greens is 
to keep them wet ; if they are allowed to dry even 
momentarily, for example when being transferred or 
while in the process of being planted, they wdjl ffiftcr 
for weeks, in fact they wjll soiletimes shrivel and die. 
Also gieat care must be taken mf. for anv reason, the 
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aquarium is being dijinfectcd. ^The plants can easily 
be damaged by being rinsed in ^ater that is ;itoo hot or 
in a disintcctani that is too strong. One quarter grzAn 
b)k weight of potassium pernmiiganate in a gallffe of 
water makes a strong enough solution to wash off most 
parasites from the leaves. 

Planting effects aie more decorative if done in 
thickets and not in single stems. Obviously, the 
tnickets should not be congested so that the individual 
stems do not have enough room to giow, four to eight 
in a buncli is reasonable. Provided that the fish can 
swim about freely there is little danger of the 
aejuarium being overciowded. The disadvantage of 
plants taking in oxygen at night, instead of giving it 
out, is not serious if the aquarium has a large enough 
air surface, as em{)hasised in Chaptei II. 

It helps if the aquarium light is kept on for longer 
periods when the greenei y is first planted so as to give 
the plants a better chance to take root ; this is particu- 
larly tiuc in winter when natural growth is slow. 

It is not proposed to desiribe the individual spcci- 
■"•mens in great detail, nor iheir various sub-divisions, but 
the folloiviiig general description of the more common 
plants may be of interest. 

STRONG OXYGENATORS 

These aie plants that give off more oxygen than 
most. ^alUmeria and Sagittaria are two of the best ; 
from the illustrations it will be seen that they are very 
similar, Sagittaria being larger and coarser. Vallisnena 
leaves have a stripe dow<i ihe cem.c dividing them into 
three nearly ecjual stripes of two shades of green. Both 
plants are normallv found in three types, straight, 
twisted, and giant ; there is|also a Dwarf Sagittaria, 
Propagation is by runners iha^evelop into rcjots. 

G 
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Anacharis, propagated from puttings and found in 
several taiictics, especially Elodea, is anoftier strong 
oxygenator, 

OlHERS 

All classified hereunder aie propagated from cut- 
tings, and are great favouiiles. 

Ludwigta, some species of which have leaves that are 
tinged with red in the summer and autumn ; 
Hygrophila is similar to the former but comparatively, 
rare and of a very light and pleasant shade of green. 

There aie also bushy plants, juch as Myriophyllum, 
Amhulia and Cabomba. 

SPECIALS 

Under this heading comes the tiny, delicate, lovely 
and hard-to-obtain Hair Grass. 

Also there arc plants that form a clump on their own, 
such as the broad-leaved, light green Amazon Sword, 
the senated-edged Aponogeion Undulaium ; and the 
very useful plants that will thrive m great heat and 
even in dim light — the Cryptocoryne^, particularly the 
^ryptocoryrie Willisi and the Cryptoevryne Becketti. 

FLOATING PLANTS 

Nunyious atjuarium plants just float on tlic surf.rce 
of the water and are not rooted m any other 
medium, drawing their nourishment from the air and 
the water, l ive chief favourites among these plants are 
Riccia, Azolla and Duckweed. They are especially 
useful in providing shade in breeding, agd as 
oxygenators, because they |^rap air bubbles from 
which the oxygen i? absf^bed into the water, 
especially at night. 
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CONCLUSION 

This list makes no attempt t8 be complete or to go 
into fhe various species of each plant, nor does it (Jif- 
fA^entiate between those having roots and those<^fown 
from bulbs ; neither does it include quite well-known, 
ones tliat are difficult to obtain, e.g., iiuphar Lilies, 
Madagascar Lace Leaf, Acorus, Nitella, Indian Fern 
and many others. Pond plants are described in the 
chapter on ponds. 



CHAPTER XI 


AERATION AND FILTRATION 

“ Aerahon doubles the fish capacity of the tank.” This 
loose statement is so misleading as to be worthless ; 
one might as well say that it is perfectly safe to drive 
a car at sixty m.p.h. — it can be safe, but not always. 
^Therefore, why imagine that you can always and at all 
times practically double the proper number of fish in a 
tank just because aeration is provided! The utmost 
that aeration can do is' to keep the wafer at full oxygen 
content and to help to eliminate harmful carbon 
dioxide gas ; it cannot do moie. In fact, it can easily 
fail to do even that if llie water teinj)eratrfre is raised, 
thus automatically lowering the oxygen content, or if 
the carbon dioxide content is raised by dirt or other 
matter fouling the tank, by the fish present being too 
numerous, too big, or too fast swimming. 

There is no doubt that aeration helps, but to aedit 
it with doubling the fish capacity of a tank is going too 
far ; a thir/y to forty per cent increase is much more 
reasonable. In Other words, if a tank will satisfactorilv 
hold twenty-five fish without aeration, then thirty-two 
,to thirty-seven is the maximum when constant aeration 
is provided. 

If for any reason the aeration stops, e.g., due' to the 
failure of the pump or to moving the fish to another 
tank, then a sharp eye should be kept open for trouble. 
As explained in Chapter I, fish accustomed to aeration 
will suffer in still water. This is an important point to 
remtinber. 

All in 'all, it is better (o regjird aeration as an auxi- 
liary or a’ reserve, something that can be turned to for 
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help in case of emergency — su^ as the sudden arrival 
of extra*fish. So please, if you have a tank^vith on^y a 
small air surface, keep only a few fish ; if yoy^must 
iTave ihorc, get a larger tank. 

Imagine a room with one medium si^d window iif 
which two people can sleep quite comfoftably when the 
weather is hot ; cram into that room a number of extra 
people and when they complain just provide an electric 
fan — the equivalent to aeration for fish — and leave 
them tlicie packed one on top of the other. In reply 
to their moans just set the Ians going^fastcr. 
long do you think people would remain healthy in those 
conditions? It wouhl rcquiie qnly one to catch a dis- 
ease for all in that cramped room to succumb to it. 

The cure, thercfoic, is not to get moie electric fans, 
but a larger room ; not to have aeration but to have a 
laiger tank. The fish h«i\e to spend all, absolutely all 
their time in the tank, and in the analogv of the 
crowded room they cannot “go out for fresh air “ ; 
they have to spend tweuty-foui hours a day, seven days 
a w’^eek, continuously in one home. So please do let tj^ 
tank be big enough, and by '* big enough " is meant one 
with a large enough air surface. 


IILTRATION 

A fil^ci is a device for removing floating particles of 
the larger kind from aquaiium water and even for 
absorbing some of the gases therein. 

It is usual to conuecfr the air pumj) to an “ air lift 
by means of which the aquarium water can be pumped 
back into the tank after it has been syphoned it 

and passed through the filteq 

The filter normally •consists of three layers: the 
first, such as fine sand, spun gfess or cotton wool, is to 
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remove floating particles ; the second, activated 
caijbon, is tt’ie core of the apparatus which even rctnoves 
the gnses and some of the organic compounds such as 
toxic pioducts due to the* presence of fish in the*watef ; 
♦Lhe third is merely a coarse layer of small stones allowing 
the filtered water to percolate to the bottom of the “ air 
lift ” through which it is pumped back into the 
aquarium. 

Thus a filter is no more than a container tor the air 
lift and these three layers. It can be hung inside or 
Outside the w-quarium, depending on its size ; the 
amount of work it can do is governed by its own area 
and bv the rate of the .water filtering through it. 

The first layer of the filter has to be icnewcd most 
frequently, bearing as it does the brunt of the work by 
removing the larger floating particles Thj sides of the 
filter, if it is being hung outside the tank, should be 
shielded fi'om excess light, as should all connecting 
tubes, so as to discourage the foiination of clogging 
algae. 

The three layers must, of course, be jjacked down 
tightly so that the watet has to peicol.ite through and 
cannot nin down quicklv ; obviously, too, the layers 
will have t 6 be ql' a reasonable area and of a sufficient 
thickness. 

.WHAT WILL THE FIL TER DO? 

» 

"I’he filter will remove floating particles an^l some 
gases, notably caibon dioxide ; it will also provide a 
torm of aeration by circulating the water. 

It will not remove algjc, nor the sediment at the 
bottom of the tank unless this has been stined up and 
is s\ispended in the water ; thus, water suffering from 
white 01^ ^een cloudinps is not normally cleaned. 
Neither will the filter lemove^parasites that carry fish 
disease. 
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Therefore, is it worth the ‘trouble and expense? 
Frankly* no. Like aeration, it i?a useful adiunct but it 
is not an csscniial part of the balanced aquaritJra. 
*Mating aquaria are not being discussed in thi^'liook, 
and marine filtration is therefore excluded. • 



CHAPTER XII 


CLEANING THE TANK AND 
GENERAL INFORMATION 

Keeping the tank clean is very important and quite 
simple, provided specialist ad\ice is followed. Annoy- 
ingly enough, this advice consists mainly of a scries of 
“don*ts*', all elaborated elscwheie but grouped below 
Spr the sake convenience. Numbers two and three 
are especially important. 

1 • Don’t buy your fishdrom a dealer whom you distrust 
or whose technical knowledge as an aquarist you 
feel is insufficient. S(‘e pages 13 to 16. 

2. Don’t buy too many fish or too few plants so that 
the balance of vour tank is upset. (Pages Tq and 61.) 

3. Don't, jilcase don't, oveileecl (page 32), but live 
tocxl or its substitute is very helpful. 

4. Place the aquarium in a sensible position ; not 
backing on to a window (page 23), not in too 
bright a sj)ot (page 37), not in a strong draught 
unless ypur dq^iler lias been warned of that and has 
provided strong healers. 

5. Syphon off the bottom occasionally (page 28) and 
wipe the inside of the glass very, very gently. 

b. See that the heating elements of the tropical tank 
work well. 

GENERAL INFORMATION 

In the limited scope of this book there are several 
subjgcts that cannot be dealt with fully, and yet they 
ought at least to be men^’oned. Accordingly they arc 
given below, in the form of notas. 
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CLASSIFICATION OF FISh[ 

The liundreds of fish suitable for an a<^arium«ire 
^4ivide^ into orders, the orders into familjit? the 
families into genera, and the genera into species. Tht 
most important order is Ostariophysi jiHiich contains 
the families of Chararins (Black Widows, Beacons, 
Flames, Neons), of Carps (all the li\e bearers, Harle- 
quins, Barbs, White Cloud Mountain Minnows), of 
Loaches (Kuhlii Eels) and of Catfish (Class Catfish, 
Sucking Catfish, etc.). 
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THE FINS ON A FISH 

Most fish have seven fins of which four are,naired, 
namely the pectoral or breast, and the ventral or pelvic; 
the eighth fin is callcd*the adipose and is found mostly 
in Characins and in Catfish. • 
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COMMUNITY FISH 

All those* described in this book are community -fish 
that S::\eans that they yiW live peacefully together. 
There are at least 200 types of these. The noti-com- 
munity fish ai?^ not dealt with here. 

THE KINDS OF WATER 

In different localities, water \aries very considerably. 
Quite apart from the question of being hard or soft, 
a, fee actual cavipositioii of the water varies with the 
amounts of salts, minerals and otlier such substances 
dissolved in it. These are usually referred to as 
“ TDS ”, or total dissolved solids. Water with a high 
TDS content is known as heavy and is tiot always good 
for fish, the opposite is known as “ light ”. Unless the 
reader is prejiaring seriously to breed the more difficult 
kinds of fish lie need not concern himself with this 
question at all. 

pH denotes the degree of aridity or of alkalinity of 
♦he water and is measured on the following scale ; the 
abbreviation pH denoting the percentage of “ Hydro- 
gen ion concentration ” 

acid alkaline 

^ neutral -c 

f.o 6.2 6.4 G.6 6.8 7.0 7.2 7.4 7.6 7.8 8.0 

Sodium bicarbonate added to the water will ifiake it 
alkaline ; acid sodium phosphate or very heavily 
diluted hydrochloric acid have the opposite effect. 

Special sets are sold for measuiing the changes in pH. 

The ordinary aejuarist need concern himself little 
aboHtjhis subject unless he is proposing to breed very 
seriously #vith rare fish. ( 

Water that has remained qiflte untouched is likely 
to give different pH peelings at different times of the 
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day because intciactioii of the chemicals contained in it 
is aJway^j Liking place, I'uithA, one pint of water of 
pH 6.5 mixed with an equal quantity of jfll 7.5 (Joes 
ijftot necessarily give a reading ol pH 7.0 bec,yijS one 
water may be “ buffered ”, “ Buffered ” water has a higjh 
mineral content and the influence of al^ ftiese dissolvetf 
solids has to be overcome before there is an alteration in 
the pH reading. Tap water and rainwater are not 
usually “ buffered ” 

MEASURING THE CAPACl IT OF A TANK 

The gallon capacity of an aquarium cUfi be found 
multiplying in loei (he length x breadth x height x 6^. 
For example an aquarium 2 feat x 1 loot x 1 foot holds 
122 gallons. 

One g.illon of water has 90.000 diops, weighs 10 lbs. 
and exeits pressure on tlie inside of the aquarium glass 
of 10 lbs. per square inch. (All these figures are 
appioximatc.) 

SEALING A TANK 

The scaling compound ol mastic is often specijJJy' 
made to remain soft tor two months. If the glass of the 
empty aquatitim gets •jk>.n away fioin the metal 
flame, dining a jouiucy loi example, jlic inteinal W'atcr 
'picssuie of 10 lbs. per squaic in< * will tend to push the 
soft niastii into any gaps that ma\ base been caused .and 
so to le-scal a leak. Onie tfic watei has been put in, 9 
leak tb;^t is no gieatcr than a diip will stop ol its own 
accoid as tlic mastic is pushed into position giadually 
over twelve to loity-eight houis, pioviticd the rate of 
the leak does not incrc<fse. 

An atjuaiinm full ol water should not be moved, or 
it wijl be seriously strained by the iiiteinal^ wiater 
prcs>uie. 
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“ WATEP ENEMIES AND DISEASES 
(TROPICAL AND COLDWATER FISH) 

The great danger when catching live foods for a pond 
or aquar»”.m, or w^hen procuring plants fioni untried 
sources, is that watcr-cncinics will be intioduccd as 
well ; these aie small aquatic insects which can kill 
or harm baby fish and in at least tw'o instances even 
medium sized adult fish. The main watei -enemies are 
the Water Tiger, Dragon Fly laiva;, and Hydra. 

The Water Ttger is a long and thin insect, shaped 
rather like a caterpillar, and has two vicftnis pincers 
with which it can hold its victim and through which it 
can suck its blood. It gntws to inches oi more, but 
probably its most dangeious size is halt-giown as it is 
difficult to detect. A good swimmer, it can tackle 
and kill fish twice its own size 

The Dragon Fly Larva is similar to the Water Tiger 
except that it doe., not swim much but lies in wait for 
its prey. The victims are merely held by the jiincers 
and are then destioyed by its hard mouth, which can do 
amazing damage even through the sturdy scale pro- 
tection of quite big fish. 

Hydra is different horn the two described above, 
being very much smaller and capable of harming only 
try. Its presence is betrayed by a group or bunch of 
thread-like streamers or hairs hanging in the water ; 
these are the tentacles. Each hydra is roughly f inch 
long, having about half-a-dozen tv?ntacles spread out like 
a star fish. Since it ijivariably seems to multiply 
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rapidly, ways have had to be l^nd to remove the vast 
numbers other than by emptying and cleaning the ppnd 
jgr aquarium. 

The aquarium can be purified by raising the tena- 
perature to loo degrees F. lor twenty to (thirty minuteA 
(no fish being present, of course), or*by introducing 
Blue or Lecii Gourami fish, which will eat the hydra 
when forced to do so by sheer hunger — so they should 
not be led by the aquarist in the meantime. These 
allies t an be obtained from your dealer and ^e best in 
the normal home tank vSome Englith water 
(limia stagnalis) will also eat hydra, but they have the 
bad habit ol eating plants as well. 

One more way of eliminating hydra is to black out 
the tank cntiiely — tops, sides and bottom — leaving only 
a z inch x s inch gap on the side facing the light. 
Within .r few hours all the hydra in the dark tank will 
have gathered on the 2 inch x 2 inch opening and can 
then easily be wiped oft with a sponge. 

For the pond, one quarter of a grain of potassium 
permanganate cm be added for each gallon of wa^',’ 
if no fry are present at the time the dose can be 
doubled. This should I e It ft for two or three days and 
the water then gradually changed )mtil ^alf to two- 
thirds of the original has been it placed. The fish need 
not be removed. Another altc native remedy for the 
hydra infected pond is ammonium sulphate added fts 
the w" 4 er at the rate of one teaspoonful to every ten 
gallons ; this also will destroy the enemies but not the 
fish. 

These three then. Water Tiger, Dragon Fly Larva:, 
and Hydra, are the main water-enemies, but the? list is 
by no means exhausted. Some “ foreign ” ejexures 
are, however, quite harmless and are rapidly eaten by 
sucli fish as the Baibs* who seem to enjoy the change 
of diet. 
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The obvious moral not to introduce these pests in 
thq first pUce! This cannot be guaranteed, ol course, 
but C^e practised eye of an expeit can affoid fairly sure 
piotection as he will take every care to sacen liis live 
’loods and plaifts before selling them to the public. The 
same remarks a'pply forceful!v to the diseases described 
below ; indeed they serve to emphasise why the isola- 
tion of fish, stressed in Chapter I, is so very necessary. 

The diseases are divided into two groups: Tropical 
and Col^fivalcr, not because there is a cut and dried 
iJiStinction bc^'-’cen them, but because they apply more 
olten to the class ol fish undci which they are listed. 
The suggested cures .and symptoms apply to both 
classes. Obviously all nets, insiruments, etc., should be 
steiilised after use to prevent the spread ol infection 
from the isolation tank. 

Starting with the Tiopicals: — 

White Spot is the most common ailment, being 
simply a form ol chill or “ fish influen/a When 
weakened by a shaip fall in water temperature the fish 
' 4 jCvVnable to resist a tiny parasite that lodges on it, 
causing an iiritation and a siselling visible as a tiny 
white spot the si/e ol a pm point. These spots often 
appear first^’on tl,^c tail, next the fins, and fiiiallv the 
body. II unchecked they can not only kill the indi- 
vidual fish but will sweep thiough a tank as an 
Epidemic. 

Fortunately the cuie is simple: laise the tempera- 
ture to 85- 90 degrees P. and keep it there till all the 
spots lia\e disappeared (usually lour to six days), then 
for three days more to kill all parasites that may still 
be dormant on the aquarium floor. Meanwhile, small 
amounts of live footl might tempt the sick fish to eat. 

Many iquaiists supplement the temperature rise 
with the addition of chemicals.^ The temperature rise 
by itself is sufficient, butlhere is no harm in adding two 
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drops of 2 per cent Mercuro{i|^rome (freshly made or 
made with distilled water), or, if no plant?, are present, 
two drops Methylene Blue to each gallon o*a» tank- 
water* 'Ihe Methylene Bfue must be of*' the best 
medical quality, strength four cubic centimetres piir 
gallon. Often, too, a specialist dealer iVill have his own 
patent medicine to recommend. Care should be taken, 
howcier, not to overdose as harm can result — for 
example, there is a tendency to make prospective parent 
fish sterile. 

After the cure one-third of the aqutt/ium water Csaie- 
be changed by syphoning off from the bottom. 

Flukei is an irritant disease caused by a parasite, and 
piovokes the usual leaction to irritation, viz., the fish 
rubs itself against the rocks or sides of the aquarium, 
and darts at high speed only to stop suddenly. Like 
White Spot, this disease is contagious. 

It should be treated by placing the affected fish in a 
shallow disli containing one drop of glacial acetic acid 
to each ounce of ivater (of the same temperature as 
that in the tank) and leaving it there for a few secQp'ljr 
say fifteen or twenty. If this is unsuccessful, the same 
treatment .should not be given until the fish has rested 
for at least thirty-six hours ; during t^is period it 
could be fed with live food. 

An alternative is to add one gram weight of 
Methylene Blue to a gallon ol water, making the colobi 
a dar’iblue, and to leave the fish in this solution for 
fifteen to twenty minutes. 

As flukes can cause tlifliculty in bieathing, the use of 
gentle aeration is helfiful. 

Shimmies. In this, the fish ssvays rapidly from side 
to side and yet docs not move forward even tjjough it 
appears to be “ swimming ”. These shakings are easily 
recognised. 

The cause is cither a chilf, ^or unsuitable aquarium 
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water in which floating particles are interfering with 
the /lormal <ligestion. 

THfe cure is to raise the*temperature to 88 degrfes 
fdr seven to twelve days, and partly to change the water 
with “ old *’ wStfr — that is water that has been standing 
for thirty-six or forty-eight hours. Feed well on live 
foods in the meantime. 

Dropsy and Wasting Disease. These serve to 
demonstrifi'e how little is known about fish ailments. 
’Ay is true with»?jiany other baffling diseases, not much 
is understood regarding their cause and less still about 
their cure. Fortunately these two are nor contagious. 

Dropsy causes the scales of the fish to stick out in a 
most iepulsi\e, bloated fashion. Mild cases, which are 
strongly suspected of being a form of indigestion, are 
sometimes cured by a four-hour bath m a solution of 
two level teaspoons of Epsom Salts per gallon of water 
(of the same temperature as that in the tank). The 
<;jusc of Dropsy is thought to be a worm in the 
int^tines. but what makes it attack particular fish is 
not known. 

Wasting I/iseast; is what the name implies. The fish 
begins to waste away, starting from the tail, and be- ’ 
comes miserably tliin, finally dying. Various theories 
•are advanced in explanation : the fish is old ; the 
general tank conditions are poor (Chapter ; or 
the fish was forced-bred (Chapter I). All these can 
be true in pait, but none fully explains this puzzling 
disease "J’hc cure is unknown, but attention to the 
suspected causes may do good. 

77ic abc^ve diseases attack tropicals more frequently 
than they do coldwater fish, for^whom the main ones 
are as follows : — 
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FUNGUS 

white cotton-wooMike growth appears on parts of 
the fish, and is easily recognised. The (?ause ij Very 
^ften»bad conditions, such a^ overcrowding, poor feed- 
ing, or prolonged low temperature, etc.,^as detailed 
Chapter V. Bruises and knocks can> sometimes also 
begin the ailment, whicli is highly contagious. 
Obviously, the suspected bad conditions must first be 
remedied to jirevent a recurrence or a spread of the 
disease. 

The cure is one that applies very fi^rjuently to coJd-^ 
water fish, and one that can perhaps be used even w’here 
the complaint cannot be diagnosed and an “anything is 
better than nothing ” poliq' is felt advisable. This salt 
treatment is acconlingly described in detail: 

SALT TTREATMENT 

Rock salt, or, failing that, cooking salt, should be 
used ; table salt is not safe as it contains chemicals to 
keep it dry and powdery. 

There are two methods of application, sometfhat 
tfonflicting so both are t^esciibed here. The first is the 
older, conventional one ; the second is th« newer. 

METHOD NO. 1 FOR SALT TREATMENT 

Place the fish in “ old ” water of the same tempera- 
ture a? tlie t:ink and add tw’o level teaspoons of rock 
salt per gallon and leave for a day. 

During the next day slowly build up the dose to four 
level teaspoons, and finally on the third day to sj^ level 
teaspoons of rock salt per gallon of water. 

By now the fish should be cujed and “ old*" water 
of the same temperature can be added until the salt 
content has been eliminated. • Should the cure need to 
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be prolonged beyond th*'ce days, a new saline solution 
should be made as thc'^other will have tended, to be- 
com; stale. 

" METHOD NO. 2 FOR SALT TREATMENT 

This is a four day cure, by {jiving the fish four baths, 
one a day, in a saline solution ficshly made each day ; 
the fash is to be left in the bath for four houis daily 
before being transicned back into fresh water. Great 
care mustJ^c taken that there is no difference in the 
water tenipcratines when the fish is tiansferred from the 
salt to the fiesh and vice versa. This point is of the 
utmost importance, otherwise the fish will be harmed, 
not helped, by these salt baths. The fash should be 
excited as little as possible while being caught in a net 
to be transferred horn one water to the other. 

The strength of the saline solution is: 

1st day: two heaped teaspoons of rock or cooking 

salt per gallon. 

?nd day: foui measutes. 

3rd day: four measures. 

4th day: two measuics. 

Feed the fish well each time on its return to fresh 
water ; keep it in dim light during treatment. 

AT.TERNATIVF TREATMENTS 

Potassium peimanganatc can be used as a suBstitute 
for salt, using a stiength of one giain by weight to seven 
gallons ot water. 

A much more drastic treatment, which can be tried 
in “kill or cuie ” attempts, is a solution of ten diops 
of ammonia in a gallon of walei, leaving the fish in it 
for not more than five minutes ^ if, however, the fish 
begins to show signs of is^nie distress and starts losing 
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its balance and turning ouftits side, it should be 
removed at once. 

MOUTH FUNGUS 

'Fhe name is descripthc ; the cm# is unknown 
except for rumours from the U.S A. fo the effect that 
a single swabbing with tinctuie ol Mcnthiolate picrduces 
recovery. The disease is contagious, and unless the 
American treatment is found to be effective the pets 
afflicted should be destroyed or at least isoftted. 

TAIL ROT AND 1 IN CONGESTION 

These are two sepaiate diseases, both caused by bad 
conditions ((ihaptcr V) ot b) a sharj> fall of tempera- 
ture. 'Idle symptoms are blood red streaks or veins 
appearing on the fins or tails, which will drop and 
crumple. 

The cure is the salt w^atei treatnumt already 
described. 

A more drastic cure is to liold the fish gently but 
firmly in a damp cloth and to tut off the affected 
afterwards disinfecting the wound witn a pink solution 
ol polassium pciinangcuiate. Altcinativelv, the dis- 
eased parts can be buined off with g 50 |?cr cent solu- 
tion of hydrogen peroxide ; c*ncc the affected parts 
have becMi clipped in this solut.on they will fall iway 
about foitv-cight hours alter the fish has been returnfid 
to the vjuaiium. 

There remain three main disea:>es to which uoth 
tropicals and coldwater fish arc equally prone : 

CONSTIPATION 

This is indicated by long cxcretia threads Jianging 
f^om the fish and by^a general bloated appiearance of 
the body. 

Cure is to leave the fish fdbr hours in a solution of 
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Epsom Salts (one heapM teaspoon to one gallon of 
water). 

BLADDER TROUBLE 

Fish have a swim bladder Idled with a gas and regu- 
lated so that they can rest in comfort at any angle and 
at any depth. It this gas pressure is not exactly right, 
the fish will stay at the top and have difficulty in reach- 
ing the Ij^tom of the tank ; or, conversely, will stay at 
thr bottom and have to make sticnuous ettorts to rise — 
only to sink again when exhausted. 

Mild attacks aie sometimes caused by inrligestion, 
and the constipation treatment mentioned above might 
help. Relief can also be given by placing the fish in 
shallow water of a very slightly higher temperature, c.g., 
2 degrees F. Although uncomfoitable, thofish is not 
in pain and theie is no need to destroy it, paiticulaily 
as the disease is not contagious. 

Swim bladder trouble is very often the result of a 
-sharp tempeiatinc change, paiticularl) il the fish has 
be^A taken from one container and put in another 
without the temperature of the two waters being 
equalised heforehaiid. Sometimes a cure can be 
effected b> giving the fish a four hour bath in a mixture 
of sodium acid phosphate and of household ammonia, 
s^'rength one flat teaspoon of sodium arid phosphate and 
five drops of household ammonia to twelve gallons of 
water. But the mixture must be freshly' made. 
Obviously, too, the mixture must be the same tempera- 
ture as the aquarium water. 

POP E^ES, BRUISES, 

GENERAL PROTUBERANCES 

When the eyes sticky out and swell, or swellings 
appear on the body as ^ result of bruises, etc., a certain 



WATER ENEMIES AND DISEASES 87 

amount of hit-01 -miss treatmeijt can be employed. If 
these symptoms arc the result (^| internal disorders they 
are virtually incurable as so little is known «bout them. 
VVhen, however, they are the,results of external blows 
or cuts, the affected parts could be gently wiped wilh 
cotton wool soaked in a strong solution df boracic acitf 
(at the rate of three heaped teaspoons per gallon of 
water). Alternatively a mixture of one drop of fl 53 ine 
and ten drops of glycerine could be used. The fish 
should then be left alone lor a week to await lesults. 

When the protuberances arc caused by ^parasites 
lodging under the skin, the fish can b^eld m a danfp' 
cloth and have the affected spots touched with one drop 
of a put pie solution of potassKim pcinianganate and 
then iinmediaK'ly retouched with one drop of 2 per 
tent Meicuiochrome. Potassium pennanganaie at this 
strength will bum the skin of the fish and should be 
applied only to the exact spot of the protubeiance ; if 
this is not latge or severe, the Meicurochiomc treatment 
should be enough by itself. 

A subsequent bath for four horns in a salt solution 
of two heaped teaspoons of rock or rooking salt«per 
gallon of water is beneficial 

Alternatively, a bath tor five minutes ip a solution 
of one teaspoon of F.C.P disinfectant to each pint of 
water will kill most lice withou> harming the fish ; if 
the hsh starts to heel over on to its side, however, jt 
should be returned at once to fresh water of the same ‘ 
tenijjcrJturc. 

A new disease, temporarily called Velvet for want 
of a better name, is linked to those described. The 
fish is covered with fungus or th.-^ids of rootlike tenta- 
cular growth and dies unless treated promptly. It can 
be immersed lor twenty minutes in a solutions of one 
giam of Methylene plue, of best medicSl quality 
strength, per gallon of water, it tan be given the full 
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salt treatment describe«? previously in this chapter, 
when recovery should ^llow. 

similai^ disease is Gill Worms, which may be 
treated by putting the skk fisli in a solution ql on^ 
g&llon ot water and twenty drops of comrnen ial for- 
malin, increasing the strengtl" in halt an hour to toity 
drops pei gallon. Then remove the fish to a salt water 
solution, of the same tempeiature (stiength one table- 
spoon of cooking salt per gal Ion V Aftei lour to six 
hours repl4j:c with fiesh water ol the same tcrnpeiature, 
either b/" syphoning or with a jug, until the salt solu- 
tion has been Aiminated. Repeat the whole pi or css 
each day for three days. 

Yet another method 'is helpful: a bath, loi nvelve 
seconds only, in water to which has been added Dettol 
' at the rate of four teaspoons to the gallon. Repeat after 
eight to twelve days if necessaiv, 

CONCLUSION 

Wliethei a fish is si(k or just “it cling off colour**, 
^he following points will help both coldwatei and 
troJ^kal fish: 

A change of w'ater and of surioundings, b> tians- 
ference to <yiothcr tank, olten acts as a tonic inoie 
especially if the new tank has green WMtei. As ahvays, 
care must be taken to equalise tcmpcratuies beloie 
tginsference. 

The addition of aetation, or, in the case of coldwMter 
especiallv, ol veiy gently running water, has tke same 
effect as taking a city man to th(‘ seaside oi foi a short 
holiday. 

Dim light, shallow water, and live food are all thice a 
great help. The chemicals mentioned (jiOtassium 
perman^^anatc, salt, etc.) should first be dissolved in a 
little watc^r before being used ; j they should never be 
dropped in as solids in |ish water and allowed to dis- 
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sohc iheic, because the act ofjdissolution sets up very 
stioijg ‘local chemical reaction^ and liberates strong 
gases. 

* Finally, a plea for restraint* must be made. /The d jf- 
ference between “ leave well alone ” an^i " too late t-* 
cure” is finely shaded and it is a question of some 
judgment when or whether to begin a cure for ^ -sus- 
pected disease. Altci all, there still is a strong moral 
ill the story of the healthy man who began to read 
medical books ; studying the various syraptor^ he con- 
vinced himself he suffered from each ^nd every disease 
(except housemaids' knee) until he had to visit his 
doctor for a course of reassurance 1 
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\i;QU, THE CUSTOMER 

else can you get a pet that is tame ; that learns 
to know you personally ; that will come when you call ; 
that will so easily spawn for you and piescnt you with 
extra po^s, newly born ; that will let you go away all 
d^y or even for^ flays on end without bothering about 
feeding, without wondciing if it will make a noise, 
without worrying if it jvill cause a mess, without need- 
ing to be taken out for exercise, or even to be given 
attention at any particular fixed times ; a pet that has 
such lively colours and shapes ; that looks so attractive 
in its miniature water garden; that iiiTiigues and 
delights your guests ; that furnishes a gently-soothing 
and absorbingly-relaxing {xtint of interest ; a pet that 
will do all that and yet need only five minutes’ atten- 
tion PER WEEK. 

The fact that your pets need so little attention does 
not mean that they can get along without any at all I 
So^plfase do'-be considerate. If things go wrong it may 
be the fault of the dealer, it may be the fault of the 
fish, or it may be your own. 

The dealer should do his very best to provide only 
healthy fish, but how can he possibly guaranty, that a 
living thing will not fall sick. After all, you take g^reat 
care of yourself, provide yourself with the best practic- 
able living conditions and food, but could you 
guarai,tee that you would never fall ill or need a 
doctor?,^ 

In the V'lst majority of cases the customer-dealer rela- 
tionship is a very harmonious ana close one, but there is 
the exception (fortunafely very rare) of the selfish 
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customer who always demand^ that his work be done 
NOW,* oblivious of what oth3ys may need, and who 
blindly assumes that the dealer has nothing else t« do 
but to serve HIM. In his ox<n eyes, too, this customer 
can do no wrong ; if there is a fault then it must be 
someone else’s — never HIS. 

The aquarium is very simple to keep, is very 
beautiful and does not need a lot of attention. If" yours 
goes wrong then there is a re-ison and that reason can 
be found and eliminated if you will woik with your 
specialist dealer. 
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PONDS 

The following points will make a big diEcrcnce lo the 

pleasure of the owner and to the health of the fish: 

1 Buil^ the pond stiongly so that it will not crack 
after hard fl'osts and ice ; minimum wall thick- 
ness is 12 inches at base tapering to 5 inches at top. 
Comers and base should be reinforced. 

2. Depth. Either by sloping the floor or by build- 
ing it in ledges, varying depths should be provided 
from 9 inches to 48 inches. At 48 inches the fish 
are pretty well protected from outside enemies and 
from changes of temperature, either excessive heat 
or cold. A lurther piotcction is to build at this 
depth a sort of “ home ”, i.e., a box open at one 
^ide into which they can retire in case of 
marauders — birds, cats or small bo)s. 'I’lic shallow 
parts wi’l be enjoyed by the fish on watin sunny 

*'ultys and should be furnished with marginal plants. 

3. Location. Normal sunshine is most desiiable but 
not to excess ; all-the-da)-long exposuic to the sun 
is almost certain to turn tlie water gieen. On the 
other hand, a huk of shelter Irom east win?is is not 
helpful. Dead leaves foul the water .so ili.it diicct 
overhanging trees ought to ^e avoided. Excessive 
dijt and mud can be kept out of the pond if its 
edges are above the immediate ground level. 

4. Faefiities for emptying and iclilling the pond either 
througli an overflow pipe oiiby means of a syphon 
to some lower level vti'll be a great asset. 
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TREATMENT OF NEW PCJ^DS 

Ttie cement of newly built p4nds contains chemicals 
harmful to fish, and the best plan is not to tar)’? and 
isolate them from the water by coating the cement wirji 
water glass or with one of the many patent protections,, 
but to remove the harmful chemicals tiitogethcr. 

A simple way is to fill the jxand with water, 
enough potassium permanganate to turn the water in 
one day horn pink to red to dark red and then finally to 
purple. After being thus soaked in dark pyrple for 
five to seven days, the pond can be ilmroughly washed 
out, refilled, and uill be reaily for fish after the water 
has been standing for ten more days. Of course, no 
harm is done if the C('ment is painted with a patent 
coating as well, after the potassium permanganate treat- 
ment. 

An untreated pond that has been built for, say, eight 
months can be considered safe provided it has been 
kept full and the water is now changed. 

PLANTS 

There are four main types of pond plants : border or 
marginal, that grow in ^ inches to 9 inches of water ; 
submerged oxygenators , lilies ; and floating plants. 

Instead of covering the base of the* pond* with -e-irih . 
loam or even sand — all of which will tend to cloud the 
water — experience indicates that a better method is to 
plant bunches in poious boxes or trays of wood or in 
flower jiots and then immerse ; they can be readily 
removed in ca.se of need. Heavy loam, held in place 
by peat or by sand, is the best planting medium, and it 
can be renewed from time to ti'n” depending on the 
relative size of the roots and of the box. 

'I'here are many of these plants available, pf lilies 
alone there are some |wo hundred varieties^ but the 
more popular ones are as follows ; any specialist dealer 
will siock them: — 
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Marginal. Often il'ith flower on which the insects 
will aligl^t to lay thefir eggs and help provide natural 
f(A<ls lor the fish. 

Forget-me-nots. 

Arrowheads. 

Iris. 

Marsh Marigold. 

Buttercups. 

Mint 

Rushes and Reeds. 

Submerged''Oxygenators help to keep the water 
sweet. They also provide a nursery where the eggs 
can hatcli and the fi-y can grow in some degree of 
safety, anti then Iced on natural foods, such as 
infusoria, larva, louse, shrimps, and daphnia. Too 
many plants will choke a pond but faixJy plentiful 
and thick bunches should be provided leaving the 
fish enough room to sm im freely. 

The main submerged oxygenators are: 

The Elodcas. 

WateT Crowfoot. 

Starwort. 

Fonfinalis. 

Hornwort. 

Mvriophyllum. 

Lthes. The large spreading leaves of the lily pro- 
vide admirable shade for the fish ant^ greatlv 
encourage the development of natuial insect life. 
Lilies are particular regarding the depth of water and 
their leaves will curl up i^ th’S is wrong or they are 
planted too near each other. Of the huge number of 
varie^fies available the Laydeckeri group favour 12 
to 15 ipches water depth, antj the Odorata r8 to 24 
inches depth. The use of special wire baskets hold- 
ing eleven parts of lieSvy loam to one of bone meal is 
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recommended for planting| Good sunlight is 
essential if they arc to flower md flourish. 

Floating Plants, i.e., those tnat are no» roote<J#in 
anything but draw their nousishment either from the 
atmosphere or from the water ; they are excellent foP 
providing sliadc where needed. Natujalfy, since they 
float, there is no planting required in this case, alj^ 
that is necessary is to put them in the water, pfefer- 
ably not upside down. 

POND FISH 

As has already been stressed these a#e in a ditterent 
category from coldwatcr aquarium fish, being in the 
main quicker consumers of oxygen dissolved in the 
water ; they are bigger, for one thing, growing to over 
i6 inches in length, and living for twentv to thirty years 
and more. They are often fast swinuners into the 
bargain so that they burn up more energy and therefore 
need more oxygen. Although they have been kept in 
coldwater tanks it cannot be too strongly emphasised 
that it is not fair to the fish, which suffer a protracted 
agony of stunted growth and slow suffocation. 

Cioldfish, Silver RucH, Golden Orfc, Nymphs, 
Comets, even Fantails are .ill perfectly happj in ponds. 
I'he addition of scavengers — fish tfftt grub ar«s.„d 
cleaning up the bottom — is ad' isable ; notably the 
Prussian and the Golden Carps, the Tetrch, and the. 
Catfish. Moderate numbers of snails and mussels can 
be used. 

River fish such as Pike or Perch are killers and must 
not be introduced ; nor should Minnows, since they 
prefer fast moving waters and a.e often carriers of 
disease. 

Feeding. In summer time, particularly %f the 
weather is good, the fish will find natural fbod in a 
well planted pond ; even so^they could be given a 
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small pinch of prepa^^ed food per fish twice a week. 
If, however, deliberate breeding is being attempted 
o: the colrour development of a fish is being forcc^d wc 
refer the reader to Chapter IX for instructions. 
From mid-September to mid-November serious 
attempts should be made purposely to fatten up the 
fish, so as to build up surplus fat and energy the 
better to enable them to survive the winter. Once 
the water temperature falls below 50 degrees F. the 
fish become sluggish and do not eat ; this winter 
hibernation lasts througli until the warm weather of 
spring and no lood should be given during the whole 
of this period. 

The fattening up process can be done by supplying 
a daily feed of worms, obtainable from a dealer or 
from compost heaps in the garden ; in addition a 
lump of cold porridge the size of a gooseberry once 
a day per fish is advisable. 

Of course, the dates stated in this chapter are 
approximate, being governed by the state of the 
weather and by the location and depth of the pond. 

PRiiPARING FOR THE WINTER 
There arc two main dangers both equally important, 
lYi the 'asc of the smaller ponds. 

1. Freezing. Providing the pond is 48 inches deep in 
one part at least this battle is practically won so far 
as the normal British climate is concerned. When 
the top of the pond is coated with ice it Ss a good 
plan to leave this unbroken except for tw^o or four 
holes through which the air can circulate ; then 
some 2 inches of water can be syphoned ofE leaving 
a protective air cushion in addition to the protec- 
tivt ice layer and so minimising the danger of any 
niore^ of the pond water freezing. Snow “ blacks 
out a pond and must be swept off the ice. The 
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holes can best be made by:|standing a can of hot 
water on the ice until it m§lts ; breaking with a 
hammer might crack the sides of the* pond, A 
piece of sacking over the holes might prevent re- 
freezing. 

2 . Foul Water. This danger is often ^overlooked but 
it is very real. During the warm months the 
water content of gases and of minerals gracTually 
increases, due to the decomposition of fish drop- 
pings, decaying leaves, and other such natural 
causes, until a high concentration is reached. In*a 
fiozen pond with its limited air offbnings this higfi 
concentration can cause the water to go foul. Thus 
the following precautions are necessary in late 
Noveinbei : 

(a) Cut back the gt owing submerged plants to 
within 6 inches of the bottom, removing all 
excess. 

(b) Carelully rcmo\e as many dead leaves and 
as much foreign matter as is possible. 

(c) Change one -third to half the water gradually 
over twenty -four to thirty-six hours. 

If the fio/en pond latei seems to be going foul in 
spite ol these precautions then the lisk cif gradually 
changing a quarter to a third of the water in muter 
will ha\ c to be t uii. 

SPRING 

'Fhis is'the time fish may die as a result of the rigours 
of the winter, but there is little that can be done as 
the main remedies lie in attention during the previous 
November onwards to the points outlined above. 

At this time, too, there is a particular danger of the 
water going green if the days happen to be brig^it ; as 
the reader already knovfe, light promotes the ^owth of 
green microscopic life, algae, aij^^ since the plants have 

D 
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not yet started to gro|/ and to compete for the even 
smaller living organisyis that serve both algae arid plants 
as*ibod, tht development of gieen algae is unhindered. 
Live Daphnia can be inflroduced into the pond and will 
soon cat up 4he algae thus dealing the water ; when the 
fish start eating as the sjiring warmth raises the pond 
•watQT temperature they will cat the Daphnia in their 
turn. 

WATER CLOUDINESS IN PONDS 

.In the case of ponds, the remarks on water cloudiness 
fn Chapter V affply, but in a slightly different form. 

White cloudiness is veiy rare indeed and can more or 
less be ignored. Brown cloutliness is also less prevalent 
unless the pond is too shallow to allow floating matter 
to settle quickly, or unless large amounts of dirt, mud, 
dead leaves, and so forth arc at the bottom and are 
being stirred up by fish, particularly such fish as the 
carp or tench which love to burrow and grub along the 
bottom sediment 

Green cloudiness, however, is a common complaint 
in^he blight days of summer. The only preventative 
is to try to shade the pond surface — floating plants, or 
lilies with spreading leaves are helpful. Also, strongly- 
j^FSwihg submerged plants hinder the development of 
algje. 'I’here are different forms of algje, of course, but 
for practical purposes they can be treated as the one 
described in Chapter V, except for the pernicious form 
known as “ blanket-weed ” — that is, the long 5lue-green 
strips and even webs that entwine and suffocate plants. 

The only cure for this horritile weed is to clean out 
the pond tlioroughly and to disinfect it by adding per- 
manganate of potash to the pond water until a dark red 
colour* i| attained, for twelve to thirty-six hours ; at 
this strength blanket weed is l^illed, but so are plants 
and fish — which will nred to be removed. The plants 
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should be washed gently in a p’pk. solution of perman- 
ganate fn order to disinfect them, but the most aflEected 
ones should be thrown away as the re-ap^earanc/ of 
blanket weed miglit well be ’encouraged if fven the 
slightest amount of the weed is left on th* plants. * 

GENERAL FACTS 

The gallon capacity of the pond can be determined 
bv multiplying in feet the length by the breadth by 
the depth by 6^:. 

For a circular |X)nd, multiply in feet the dianieter 
the diameter by 4.(j. 

A gallon of water has approximately 90,000 drops and 
weighs nearly 10 lbs. 

The number of fish that can be kept is one square 
foot of water surface per body inch of fish. Thus a 
pond 1 o feet X 3 feet in area, i.e. 30 square feet, will 
hold ten fish 3 inches long, not counting finnage. 

Spawning, rearing and water enemies have been dealt 
with elsewhere. 

Fountain pumps have the same effect as aeration 
dctailcfl in tlic appropriate chapter. 

Rocks should not be r .ed for the simple reason that 
they cannot easily be seen ; their purpose is*decorative, 
so as they arc not visible, rvhy use tfiem? A rockery 
round the edge is quite a different matter. 
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COLDWATEk FISH FOR THE 
AQUARIUM 



THE FANTAIL 


M-vkimi m life thirteen years T his fish will breed after 
sur\iMng one winter, but it is bcttci to be developed 
fos e».other year ^r so before breeding It is still lively 
at the age of ten years and is a hardy pet which takes 
most foods and can live out of doors throughout the 
year 

At 6o degrees to 70 degrees I" it spawns readily, the 
eggs hatching in four days tour spawnings a season 
(Apiil to September) is ample Born a dark greenish 
brown, the best specimens develop in four to eight 
months into a warm gold Our illustration clearly 
shows the best type of egg shaped body and finnage, 
together with their relative proportions 


100 




THE LIONHEAD 

The body is that of a Veiltail, with the finnage of a 
Fantail. The pimply growth gives it its distinctive 
appearance and name and takes four to six year* to 
develop. A very rare h-h. Has no dorsal fin. Likes 
aeration to help in its breathing, ^which is gather 
laborious due to its t^emendou^ growth on the head. 
Can easily be killed by the w?ter becoming foul or 
otherwise running out of oxygoi. 
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fHE SHUBUNkIN 

Ihe hardiest of all coldwater aquarium fish Like 
the Fantail it can also live in ponds Avtiage life 
lourieen )cais Our illustialion shows an excellent 
specimen, both as regards body shape and hnnage The 
cohering scales should be quite transparent showing a 
beautiful assortment ol mottled eolours, blue should 
pccdorainat^ oven smudges of red. biowm, \ellovv and 
violet with a pcppeiing of black flceks Breeding is 
siimlai to the 1 antail 
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ILLESCOPIC-EYED BLACK MOOR 


Jet-black, double-tailed and telcscopic-eyed— those 
are its characteristics. Very short-sighted. A hsh which 
requires careful feeding, including algte, but is other- 
wise hardy and adaptable. A good plan is to diop the 
food in the same place each time, calling the fisR by 
tapping gently on the giass. Dislikes cold and should 
not be below 50 degrees t.. preferring 65—70 4egrees 
F. Good light, but not bright '•unliglit is appreciated. 
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THE VEILTAIL 

Our illustration clearly shows the rounded body, as 
distinct from the egg-shaped one of the Fantail, and the 
different hnnage especially in the entire absence of a 
fork in the caudal fins Average life twelve years Not 
really haidy enough for ponds. Its beauty entitles it 
to a place in the aquaiium Most Vciltails available 
are similar fti colofir to Fantails, although a truly prized 
specimen — a rare phenomenon — should be coloured 
like the Shubunkin. 

Needs carefully balanced foods. Very difficult to 
breed as the number of throwbacks is frustratingly 
high ; similar breeding methods to those foi the Fan- 
tail can be used except that the temperatures can be up 
to 5 degiees F. higher. This hsh needs plenty of v'ater 
and Space. It is sensitive to sudden temperature 
variation. 



CHAPTER iVII 


TROPICAL FISH— llVEBEARERS 

As is now well-known there are fish" that do not lay 
eggs but give direct biith to live baby fish, miniature 
creatures about { inch long, but lully formed and able 
to swim almost at once. T he eggs are fertilised and 
developed inside the mother ; during the period of 
gestation they are kept folded in Ijalf, head to fail. 
The length of the gestation depends on the aquarium 
conditions, but principally on ihe temperature, which 
should not be too low. 

In livebeareis the sexes are easily distinguished. The 
male anal fm quickly develops into a pointed instru- 
ment known as the gonopodium ; normally carried at 
rest parallel to the body and pointing backwards, it is 
brought right forward for use when the act of fertilisa- 
tion is imminent. The female anal fin is rounded. 

The males are promiscuous and have no in^rest 
whatsoever in caring for their young. Curiously 
enough, a single fertilisation can result in four separate 
spawnings by the female without aify ^rtlier ajntact, 
the spawnings each being sepaiated by as many days 
(usually thirty or so) as the original period of gestation. 

After fertilisation the female gradually begins to 
swell, and her gravid spot, which is close to the vent, 
becomes daiker and darker, and more and more 
intense in colour as the time for delivery approaches, 
when anything fiom a half-a-do7C'n to fifty or even a 
hundred young ate born. These are a full ^ infch or 
more in length, and can swim more or less at once, 
otherwise they woulw^ not escape the cailnibalistic 
tendencies of their mother, vjjJto should be separated 
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from them by breeding Jraps or some other device. The 
simplest device is to massed plants, including float- 
ing <^iccia the fry have a natural instinct to swim to- 
wards the light and the* protective thickets should be 
ji¥ranged acoordingly. Well fed adults do not make 
serious attempts«to seek out the young. 

> Most of these viviparous Iry are already past the 
infusoria stage at birth and, accordingly, at warm tem- 
peratures of 75 — 8 o degrees F. develop rapidly 
provided they have plenty of room. Frequent feeding, 
cvqp fcfur to eight times daily, is ad\ isablc ; the 
sifrplus food is feten by snails or by corydoras fish 
specially introduced to scavenge. 
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THE GUPPY 

The Guppy, sutntific name I ebiste% rettculatus, is by 
far the most famous and the most easily bred of all the 
liNcbcarcrs Maximum length is inches for the 
female and just ovti 1 inch foi the male 

No two males arc alike although selective bleeding 
can so fix major thiracttiistics that there are numcious 
recognised subdivisions such as the Lyre fail, Sword 
fail, etc, apart from the distincti\e Golden Gupgy 
I he C^uppy ically his e\ Clothing lovely colourings 
(in the male only), hardy active, playful, but txlrcmelv 
[icaccful , stands tempeiatuies honP 60— 100 ^egiees 
I , cats anything, even lives in foul watci and seldom 
falls sick Our illustration shows various types of 
colouied males, and one gravid female with her daik 
“giavid ' spot ckaily visible 

\t 72— So dcgiees 1* the period of gestation is only 
four weeks, but bclow^temperatures of 68 degrees F it 
IS prolonged to nearly twelve weeks At 78 degrees 1 
the fry, which can numbei hom six to fifty, vviirgiow 
so rapidly that they wnll be ripe for reproduction after 
as little as six weeks? Fiequcnt feeding *is almost 
essential. After two years a ^ppy is definitely old 
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TH& MOLLY 

These are of four main kinds, all having a body 
shape not^unlike a femath Swordtail. 

Molltenistf’ sphenops is the most often encountered. 
Growing up to 4 inches in length, it is boin silvery, 
-becomes speckled with black and in rare cases finishes 
a pitcR velvet black ; usually the body remains 
spangled with an attractive blue-gold sheen. The 
males sometimes have an orange tipped tail. 

Terribly greedy, it eats practically all the time and 
is Tiable to oveifCcd ; it loves green algae, or failing 
that boiled spinach. Blight sunny location, clean tank, 
old water and temperatures of 75 — 80 degrees F. suit 
it well. A lively fish, it is peaceful to the point of being 
’easily frightened, and is therefore liable to nervous dis- 
eases. It should not be netted or disturbecFinoie than 
is necessary. 

A gravid female becomes flustered and agitated in a 
confined breeding trap ; in any case, she should never 
be disturbed when the delivery time of her young is 
less than two weeks away. A bang of a room door or 
sudden movements will frighten her, so that shade and 
privacy are «pratticallv essential. 

Seasonal breeders, the aquarist should aim to have a 
virgin female some nine months old in breeding con- 
dition in April. At 75 — 80 degrees F. her first spawn- 
ing will be ready in eight weeks, and the subsequent 
three spawnings approximately thirty to thirty-five day 
intervals after this first one. Then the female should 
be rested until next year. The young can number any- 
thing, from six to forty, and are nearly ^ inch long at 
birth. 

The be^t fish do not develop ^heir sex characteristics 
before nine months. First the anal fin ceases to grow, 
then it loses its roundifJ trailing edge and becomes 
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narrow and pointed. It shrinl|s, becomes more narrow 
stil^ snows signs of detachme^^t and finally becomes 
pointed. Then the gonopodium starts to* grow, ^’he 
chest of the male is far moref square and wide. 

The Molly is different from other iivAearers 
regard to the degree of nervousness and of the impor- 
tance played by the seasons in breeding. 

The other main types of Molly are: 

Mollienisia lalipinna, famed for its magnificent sail- 
fin and for the pitch velvet black of its body. Beautiful 
specimens are rare. The first ray of the dorsad starts in 
front of the highest point of tWe back ; in the 
Sphenops it starts at the back of this highest point. 

Perma-Black Molly. A comparatively new strain. It 
is bom black and stays black ; the trouble is that it 
never grows large. 

Liberty Molly, whose body remains an uninterest- 
ing silver but whose dorsal is tricolourcd, by way of 
compensation. 

All these, and the others not mentioned, should be 
given the same treatment and conditions as the 
Sphenops. 
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1 HE PLATV^ 

The Platy, scientific name Plaiypoecilus maculatus^ is 
another favourite livebearer, and has contributed to a 
greater and more interesting assortment of hybrids 
than ^^almost any other fish. The male length is 
ij inches and the female inches. The main recog- 
nised sub divisions are as follows: 

BlacK Platy, so called because of the dominating bank 
of black that runs lengthwise from head to tail. The 
fringes of the body arc tinged with green or yellow, 
and the fins arc often white. 

Blue Platy, of various shades, but with a blue-green 
gloss predominating. 

Golden Platy, with a rich yellow body, often has a 
red dorsal fin. 

Moo7i Platy, whose distinctive feature is a crescent 
shaped hhlf moon in the tail. 

Red Plaly, beautifully blood red, is not quite as hardy 
as the others. The colour"* becomes deeper with age. 
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Wagtail Platy, whose tail ca^j almost be imagined to 
wag^tbfe body. The dorsal and ventral fins are well 
developed, too ; the fin colouring is ustialiy black# 

From the above half-dozen kinds there have been very 
numerous crosses ; it will be remembered /hSt they awe 
all Platys and will interbreed witliQut any heed to* 
colour or markings. 

I'hey have a distinct preference for variety in their 
diet, bul will take anytliing, not forgetting algae or 
boiled sj)inach. A temperature of 74 degrees F. is 
ideal. Most types of water will do, but a mature, chfan 
tank is probably best. 

In thickly planted tanks which include floating plants 
the parents are not too liable to eat the young, 
especially if plenty of other food is available. Breeding 
temperature is 74 — 80 degrees F. 
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THE SWORDTAIL 

TI|p Swordtail, scientific name Xiphophorus, hellerii, 
has a maximum length (excluding the male tail sword) 
of 3 inches. ^ 

This tireen Swof'dtail, and its more famous derivative 
the Red Swordtail, is a great jumper ; otherwise it 
conforms to the livebearer type as described for the 
Platy. The males have a tendency to fight among 
themselves especially if insufficient females are present. 
It is very liable to develop “ shimmies ” after even a 
single chilling, and should be kept at 74 — 80 degrees F. 
The best males do not grow their swords until they are 
some eight to ten months old and reach about 2 inches 
in lengtlt ; once the sword has sti^’^ted to appear the fish 
does not grow much more. Likes plenty of light and 
can spawn up to two hupidred voung. 
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TROPICAL FISH— EGGLAXERS 



ANGEL FISH 


Scientific names, Pterophyllum eimekei, and 
Pterophyllum scalare. Maximum length 5 inches. 

“ The queen of thp aquarium " — certainly its dis- 
tinctive shape, its quietly effective black marking on 
the silver body, and its dignified movement, especially 
in a group, earn it th^'adjective “ royal 

Happiest when in the company of other Angel Fish, 
this lovely creature should ndjbe kept alone. An asset 
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to any community tank^ the Angel is inclined to be a' 
little shy and miglit need to be fed separately ; indeed, 
it is^a little •ftnicky in its food preferences and is liable 
to go on hunger strikes. Live foods, above all Daplinia, 
2LPe well received. Noimal temperatures of 74 — 77 
degrees F. are best. 

The real secret of keeping Angels is in the aquarium 
water. %It this is not suitable the fish docs not thrive, 
and positively rcluscs to bleed. Even if it has bred ihe 
eggs prove infertile and do not hatch. 

The <3Kact content of suitable water is not known. It 
is #iot solely, as was fust thought, the degree of acidity 
or alkalinity (otheiwisc known as the pH), although it 
is more or less agieed that pH G.6 — 7.:? is about right, 
but rather the other chemical contents of water. About 
•these exa^* information is not available. This much is 
certain, that where the Angels have been ^consistently 
bred in quantities the local wateis have a peculiarity to 
themselves. Given suitable water, there is no very great 
difficulty in breeding. 

The prospective parents should be allowed to choose 


themselves by putting a gioup of fish together and 
allowing them to pair off, otherwise they will not har- 


monise. TJie preliminary courting is mote like 
quarrelling in its ’Violence, and has been known to end 


in death unless the fish wcie separated for a while 


before being re-introduced. Because harmony is 
essential the vexed <picstion of determining the sex ran 
better be left to the fish themselves, although two 


female Angels have been known to pair off and to 


plod lice inlertile eggs! ^ 

"Ihe following points will help to sex an adult fish. 
The female tube for depositing eggs is more lounded 


than the* male and tends to po'l^t backw%aids ; strong 
light shone through the fish shows the female intestine 
to be more rounded andilifss flat at the top ; the space 
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between the ventral fin (the '^feelers”) and the anal 
fin ^eater and is straighter iji the female although 
the anal fin leaves the b(^y at a sharper angle in the 
rase of the male ; the lower j.tw of the male sticks out 
very slightly more ; the general impression in a siot 
view of the male frame is that he^is slightly more' 
loundcd in appearance than his mate. 

The breeding tank should be crystal clear ahd free 
of dirt. Two hours’ direct sunshine coupled with some 
sliadc is ideal. Strong leafed plants such as sagittaria, 
amazon swords, or cryptocoryncs should be ploatif^illy 
available to take the adhesive cggsi although ample 
swimming room is required. Temperature 75 degrees 
F. Increased aciation, a very slight increase in acidity 
using acid sodium phosphate, a i| degree lowering of 
the temperature will often induce the (.deviously 
harmonised and conditioned pair to spawn. 

As the eggs are laid in small quantities and at fairly 
spaced intervals the eggs on the plant leaves should be 
removed to water of exactly the same type and tem- 
j>etature. Three to four inches depth is enough. 
Centle aeration is extremely helpful. If this constant 
removal of the eggs proves too costly in plants, strips of 
slate 2 inches wide could be used instead, fspecially as 
these will not rot (like the leaves) during the compara- 
tively long hatching period. Infertile eggs should be 
icmovccl as they tend to swamp the others. 

At 78 — 80 dc'grces F. the eggs hatch in about forty- 
eight horns, the fry being liec swimming in five to six 
days, although not reaching iccogni.sablt shape for some 
four weeks. The fiv need plenty of oxygen, and 
aeration hedps. 
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B 4 RB— ROSY 

Scientific name Baibm (onchonius Maximum length 
3^ inches 

There aie very many varieties of Barbs obtainable 
nowadays and they aie li\ely and atnactive additions 
to the jommunit) tank 

The Rosy Barb", like all its cousins, is hardy, playful 
to the point of being boistcious, always hungry and will- 
ing to eat practically an} type of loocl, long lu ed (up 
t o eight year s), thriving best in old watcranHTn bright 
locations Temperature preference 74 — 78 degrees F. 

The male dorsal fin is black at its leading edge, while 
that of the female is almost colourless Both have a 
black spot on the tail At breeding condition the female 
is greenish gold and full bodied ; her mate is a bright 
rosy red! 

Spawning is faiily easy and lasts about tA\o hours 
Temperature 80 degrees -F. Plenty of space for the 
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driving of the female by the ijiale is required, as are 
thicl(et$ of cabomba and myriqphyllum to catch the 
practically non-adhcsive eggs, and act as soifte means of 
protection for the eggs — as described in the breeding or 
Zebras. The water can be 8 — inches deep. 

The eggs hatch in two days at 8o degrees F., and tne 
fry are hardy ; in fact the main 'problem is to frnd 
enough room for the possible three-hundred arfivalsl 
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BARB— TIGER 


Scientific name Barbus telrazona (foimcrly Barbus 
sumatranus). Maximum length a inches. 

Another of the more pojjular barbs, it has a colourful 
red and black, appearance, especially at temperature^ 
abovt 75 degrees F. Extremely lively, smaller speci- 
mens are better for the community tank. 

^he s^d Hi the t;cntral fins is moie pronounced in the 
male ; the female is fuller bodied. 

Temperament and spawning are as described for the 
Rosy Barb^ 
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BEACON FISH 

Scientific name Hcmmtfrrarnus ocelltfer, sometimes 
known as Head and Fail light fish, from its two 
luminous spots Glows to neaily ? inches in length. 

It IS peaceful but li\cly Sex characteristics are usual 
foi Its type (it IS a characm) in that at breeding condi- 
tion the female is fullci in the body and is \erv liable to 
hen peck In oui illustration the small wljite fleck in 
the aiLil fin of the upper fish denotes the* male 1 here 
is another specie of this fish where the male has two 
white flecks near the luminous point on his tail 

The fish have a wide tempeiatuie tolerance but 
prefer — 75 degiecs F, and will breed best at 
74 — 78 degrees h. As usual, spawning is best done by 
conditioning the payr separateh, intioducing the 
female hist into the nuptial tank m the aftcinoon and 
slightly scaled male later that evening Next morning 
spawning should coinmAcc, and will last up ^cf four to 
five hours If the male is being too henpecked the 
operations should be postpon^cJ* till Jie is in better con- 
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dition. Mature wate^, sufficient for a depth 
4 — 6 inches, and the bushy clumps of myriophyllum 
and cabomua for the semi-adhesive eggs, which hatch in 
“twenty-four hours at 78 — 8? degrees F., should be pro- 
vided. The addition of floating plants will help. The 
bottom of the breeding tank should be clear, and not 
be littered with pebbles or small stones. 
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BLACK WIDOW 

Scientific name Gymnocorymbus ternetzi; it grows to 
2 inches but is at its best at inches ; afterwards 

it becomes pale and loses the wonderful black mark- 
ings from which it gets its name. 

The caudal fin is transpatent and hardly noticeable ; 
the dorsal and anal fins and th^ rear half fff the body 
are black ; and the silver frout half ot die body is 
marked by three black bands. Our illustration does 
not quite bring out the peculiar disc-like shape. 

It is a lively fish, but quite peacelul. Sex differences 
are not apparent except that the female at breeding 
condition is fuller in body and considerably more 
assertive than the male. If a atrong light is shone 
through the body the female intestine will be seen to 
be more rounded, the male one slightly angular. 

Tolerating a wide t Aiperaturc range, it Weeds at 
78* — 80 degrees F. Love play begins with female 
driving the male from end tontncl qf: the tank until he 
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is goaded into action. J;n spawning the male repeatedly 
brushes the ventral of the female, tilting slightly as he 
touches hci.' ; the movements are rapid, but the eggs 
can be seen to fall. Some 1 50 eggs are laid in batches 
6f a dozen -or so. 

At 80 degrees F. the adhesive eggs hatch in twelve to 
twenty-four hours, ^nd the fry become free swimming in 
four days. 
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C\1IISH— GLASS 

Scientific name, Kiyptopterm bicmhus Maximum 
lemjth 4 inches 

One ot ihe suangest of all dc}uarium fish, it is almost 
coniplctcl) transpaicnt, and oui llustiation^enclcavours 
to show that apait liom the )olk ^ac and flie boSe snuc- 
luie vny little else is \isiblc! 

With adtancing age the glass like appearance 
vellows and it teiicls to become opaque 

A jicacctul fish, it i' \ci) shoii sighted and therefore 
has ciifficulty m catching such "t^'ids as li\c daphnia. 
lubifcx woiins are ti.vtd bv means ot its long feelers 
which are stretched light torwaid when it is on the 
hunt. 

jPicfers old watei anc ^^a laii amount of mulrft at the 
bottom ot a thickly planted tank ot crsptocoryncs and 
ama/on swords 
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Has a disconcerting, habit of staying in one place: 
usually a few inches below water surface, and 
“ shivering ” ; ripplihg from side to side almost as 
♦hough it had the disease called “ shimmies Tem- 
perature yy — 8* degrees F. Dislikes light. Quite 
hardy. 

Not yet bred ih* captivity although the author did 
induce tone pair to spawn. 
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CATFISH— SUCKING 

Scientific name Otocinclus affints Maximum length 
2 inches 

Another peculiar fish, the laige suction mouj|h is 
useful in holding the fisl in chosen positions, or it can 
be used as a mtnialuic vacuum cleaner to if move food 
and algdc from glass sides, rock , pfant^, leaves, etc. 
When in an upside doiMi or \crt’''al position it uses its 
strong pectoral and vcntials to hang on 

Peaceful, hardy and very mdustiious, it likes well 
planted tanks, old watei, not too much mulm and 
sunny locations to help develop algar Temperature 
prefen ed is 76 — 80 dagrees F. It hates hue empty 
tanks with no rocks or other fuinishings on which it 
can perch. It takes noimal foods, but is a little incfined 
to ovcifeed on Tubifex. ^ 

it is picsumed to bleed in a similar way to 
Corydoras Aneus. 
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There are a number of ac|uaiium species of lliese 
delightful fish Peaceful and industiious, they spend 
their time grubbing about the floor of the aquatium eat 
mg left overs of food, and fully earning their title of 
scavengers I heir rarhei sleepy la/y attitude duimg 
the 'Jay should not be misunderstood, as the) aie 
largely nocturnal In fact ihey are very hard workers 
At freq-ieni intervals they will dart up to the air sur 
face to take in a drop of atmospheric air, but ihev aie 
not full fledged labyrinth breathers, although they can 
live in quite foul waters As young frv they do not 
appear to develoji this ability under four to six weeks, 
and are very sensitive to lack of oxygen in the 
aquarium or to dust on the water surface 

Some of the more popular Corydoras are listed. — 
Areus Sometimes called the Green Catfish , pre 
fers lower temperatures thar< normal, e g , 70 — 74 
degrees F , breeds at 72 degrees F to 76 degrees I 
eggs hatch in three to four days. 
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Arcuatus, or Arched Catfish, ^aftcr the dark arching 
line running from eye to tail, so pronounced on its 
pale body. 

Juki, or Leopard Catfish, f»om the very beautifuls 
markings all over its body, dorsal fin. anc^ tail. Hai 
three horizontal stripes on each side, and a black spot 
on top of its dorsal fin. 

Melaiiishus, Is very similar to the Julii except that 
it does not have the hoiizontal side stiipes and doisal 
spot, but two dark vertical smudges on the body, one 
through the c\c and the other from the forward b 5 se 
of the dorsal lin. 

Our illustration is of C, Palcatus, one of the most 
plentiful of the armoured ratfrsh While bringing 
out the barbels and heavy scaling, justice has not been 
done to the blue-black dappled markings fouud^on the 
body especially under the dorsal fin. In common with 
the others it grows to 2} to 3 inches in length. 

Breeding is not easy. For one thing there is diffi- 
culty in determining the sex ; it is claimed that the 
female is more plump and full bodied, that her dorsal 
and ventral fins are more rounded, and that her belly 
and the first ray of her p^^'Ctoral fins are slightly tifiged 
with colour. 

I.OVC play starts with the male reprtite^ l\^swfmming 
over the female caressing her with his barbels and ends 
with them locked together, the male lying on the floor 
heeled right over with the female resting her chest on 
his. On separation the female caiTics the eggs in her 
ventral fins to the chosen plant, or aejuarium glass 
which she mouths timroughly before pressing the 
adhesive eggs on to the surface. The spawning may 
last for an hour or two before the two p.irents igjhore 
each other, and the eggs. j^Just as a precaution, however, 
the? adults should be removed. 

The spawning tank should be^G— ^ inches deep, with 
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dean sand, some stronj; leafed plants like sagittaria o 
amazon sword plants with mature water, and a tem- 
peipture ct 73 — 75 degrees F. The eggs hatch in 
seventy-two to ninety-si;; hours at 74 degrees F. 
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“EELS 

Scientific name Acanthopthalmus seminnctus. 
Length under 3 inches. (Other kind^ grow much 
larger, to the detriment of the aquaiium.) 

Ill common with the Corydoras these are also noted 
as s^-avengers. There are several kinds of which*one 
only is described here. 

( 3 ur illustidtioii shows the pale bdly^ tfte barbels, 
the dorsal and the pectoral fins. The ventral fins are 
half-way along the body length, often at the seventh 
set of markings counting Irom the tail, i.e,, two mark- 
ings past the dorsal. 

It has not been bred in captivit) but is strongly 
suspected of the same habits as the Corydoras, with the 
male persistently swimming over the female and caress- 
ing her with his barbels. It is believed to like fairly 
high temperatures, 77 — 8j degrees F., and to appreciate 
aeration. As with the Corydoras, it is noctirfnal. It 
will eat most foods and is quite jiardy. 

E 
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EX RAYS 

Scientific name Pnstella nddlet I cngth only i] — i J 
inches 

Its popularity is long (snbhshed as a peaceful and 
lively toil for more brightly colouicd fish The stark 
contrast of its black markings on a white body is com 
pletcd b) a faintly pink tail 

I he'dark 'maik on the anil fin of the female goes 
right acioss , on the male it appears as a pitch with a 
clear strip at both ends At breeding condition the 
female is somewhat moic full bodied. 

Bred in mature water of 7 inches depth the fash 
likes a tank planted with bushy myiiophyllum and 
cabomba, especially towards th? lighted end , tempera- 
ture should be 74 — 77 degrees t , at which the eggs 
wilf hatch in a day During spawnings, the parents 
indul^j in energetic driving, Vnd finally end up side by 
side, quivering violently, fertilising the adhesive iggs 
which are laid on the , vegetation. 





TRfcPICAIi FISH — EGGLAYERS 







Scientific name* Hyphessohrycon flammeus. Maxi- 
mum length 1 1 inches. 

A bcautilul little fish, not flamboyant in colour but 
whose red flush is waim, especially on the tail half of 
the body. Peaceful and hardy, it has a preference for a 
bright, well planted tank, hec from diit. It has a very 
wide tempeiatuie range and an average life of four 
years. 

The anal fin in the male is [>ointcd and is fitted with 
a small liook on the end ; the hook ij iiy'iwbl^ to the 
c>c, but often gets caught in the f ne meshing of a net. 
"Ihe outline of the female is not oo stiaight as that of 
her paitner, in fact it is more nearly concave. A strong 
light shone tlnough the fish shows the female intestines 
to be more lounded than the slightly angular ones of 
the male. 

75 — 8 o degrees F. is* a good bi**eding temperature. 
Plenty of cabomba, mynophyllum, or other such plgnts, 
old water, slight aeiation^nd two males to one female 
make up the ideal. The male drives th% female 
vigorously before they take up a side by side position, 
trembling violently, and relea^ifjr ihe eggs in batches of 
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a dozen every few tfiinutes. loo eggs constitute a 
reasonable spawning. Obviously the parents should be’ 
refiioved before they ca.n eat the eggs. 

At 75 — 8 o degrees F. these will hatch in some sixty 
^ours and fhe fry become free swimming in about four 
days. 
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GLASS FISH 

Scientific name Ambassis tala. Maximum length 
inches. 

As indicated by its name, it has a glass-like trans- 
parency showing the intestines, swim Madder, back- 
bone, and even the small bones ; an outside light shone 
through the side of the fish gives a most pleasing effect. 
There is a strong tender ry lo go yellow and opSque 
with age. 

Normal temperature should be 7^ — 7 ® F. 

and very old or even brackish water is preferred. 

Sex differences are more apparent at breeding con- 
dition with the blue rimming on the dorsal and the 
anal fin being stronger on the male. In our illustra- 
tion the top left-hand fish is the male, with rounded 
intestines ; the female in the bottom left-hand comer 
has her intestines hollow at the top. 

When conditioned to breeding stage a chang? to 
neutral or even very slfghtly acid water wil4 often 
stimulate the fish into action, particularly if the tem- 
perature is raised to 78 — 8*, degrees F. The tank 
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should be 5 inches dee|[i and planted with cabomba and 
myriophyllum to catch the adhesive eggs ; these 'hatch 
in«’a day it 8o — 8« degiees F. The spawning actions 
\ire spread over two to tour days ; the eggs and fry are 
*not always eaten by the parents but they should be 
removed as a precaution. 

•The fry are minute in sire and finding small enough 
food is* the main difficulty in rearing them. Infusoria 
made with cow dung is best. Fortunately the babies 
grow very fast especially in a large tank, say 36 inches 
longji'y 8 inches high by 12 inches wide, and will soon 
dike normal foodc,. 
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GO U RAM I— D WAR F 


S( ientific name, Colt sa lalia. Maximum length 2 inches 
1 he colouis of the male are truly fascinating ; if the 
illustration can be imagined to have a delicate blue 
background on to which bnglit icd markings have been 
thickly woven to give the appearance almost o&ied 
Stupes with dozens and dozens of led dots peppered 
over the tail, some idea of its delicate •beauty is 
obtained. The female is much less attractive being 
more of an olive green with mai kings of an indcfanite 
orange. Naturally, at breeding condition the colours 
of both fish ate intensified. The male feelers have 
moie colour in them at all times. 

Definitely on the shy side, the Dwaif C»ourami needs 
plenty of plants and hiding places. For some reason it 
docs not flouTish in deep water ; it likes high tempera- 
tures round 78 — 80 degrees F., water that is gld but 
vciy slightly acid and some sunlight. Very*fond of 
greenery it is almost a vegetal ian and should always 
have some alga*: it will tikc%«ofnial foods which 
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are not too lai^e for i& small mouth. It is somewhat 
prone to catch ^e disease known as dropsy. 

As a labyrinth breatl\er it conforms to the habits of its 
{ousins the Lace Gourami and the Siamese Fighting 
Ifish with two slight differences: the breeding tempera- 
ture should be 8o — 8« degiees F., and myriophyllum 
should be present to be incorporated in the bubble 
nest. Sometimes the female helps in the construction. 
The nest is about 3 inches across, the eggs hatching in 
thirty-six houis at 80 — 84 degrees F. A tight fitting 
corerfis essential to help keep off draughts and dust 
particles for at leist the first two months. 
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OOURAMl— LACE 

Scientific name, Tnchogastn leen. Maximum length 
4 inches. 

The great popularity of this fish has gij^cn it a variety 
of names; Lace Gourami, Pearl Gourami, Lceri 
Gourami or Mosiac Gourami. Its appearance is beauti- 
ful rather than flamboyant, richer in markings tl»an in 
hues ; with a fine pcaily lace-work on the silver bark- 
giound, threaded throughout by an istegplcr liilack line 
from the mouth to the tail, this lovely fish has bold out- 
standing finnage and magnificent feelers. 

With a wide temper atuie tolerance it flourishes at 
73 — 77 degrees F., and has a preference tor old water. 
A small cater it should be fed fairly often, say three 
times a flay. Has the virtue of eating Hydra when it 
is hungry. At least one good thiAtt of plants to serve 
as a hiding place is essential, as it is not a boisterous 
fish and likes to retire fw privacy and peace. 

• A labyrinth breather, it builds bubble nests m com-, 
mon with all its type. This ^culiar breeding process 
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has been fully descrit^pd in the section on Siamese 
Fighting Fish. 

"^’he Lao; Gourami* simply will not breed if it does 
ijot like its sunounding^.. Old, neutral water pH 7.0, 
temperature of 80 degices F'., a fairly large tank say 
24 inches by 12 inclics by 7 inches high, with some 
mtjlm at the bottom and plenty of plants especially 
ciyptotgrynes, Amazon Swords, Aponogeton, and 
Vallisncria and also some floating plants — all tliese 
toinbincd should induce it to spawn. 

'fhe male is not as lough with the female as some 
o(^*er ^labyrinth breathers, but she should be removed 
alter the eggs are laid ; he tan be left with the nest, 
and even with the fry for three to tour days if desired. 

Some 250 c^s are laid in a bubble nest measur- 
ing ^nches across and ^ inch to i inch deep and 
they hatch in twenty-four hours at 80 degrees F. A 
tight cover is essential to keep off dust and draughts 
until the try arc two months old. 

I'he sex diffetences are apiiarent only at breeding 
condition: the female being fuller, the male having a 
bright led bieast and losy feelers. Incidentally he 
nevet* quite loses these colouis later on if he is in good 
health. The fust few rays of the anal fin arc thicker 
and moiV; pbiittcd' in an adult male, and his dorsal fin 
is longer. 
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HARLEQUIN 

Scientific name, Rashora heteromorpha,^ Maximum 
length if inches. 

A delightful fish that has always been a favourite of 
the community aquarium. A striking black triangle 
dominates the rear half of the body, the fringes of which 
are tinged with red. 

In the male the golden line running the upper 
length of the triangle is broader and more pronounced 
than in the female. The body of the female i? mor^ 
plump. Sometimes in the male there is a tendency for 
the bottom of the vertical side of tht tftangl^ to point 
forwards. 

Peaceful and hardy, the Harlequin is at home in any 
temperature from 70 — 90 degrees F'., but prefers 
77 — S2 degrees F. It will eat almost any type of food. 
Usually swims about 6 inches from the water surface, 
likes new water, slightly acid, and benefits from 
aeration. 

Breeding is difficult,^ but the following mayTielp: 
Ijeavy clumps of strong growing ciy^ptocorynes at one 
end of the tank with the sand sloping high up from the 
back right down low to the iaont ; new water that has 
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been standing in strong light, preferaSly sunlight, foif 
two days ; pH 6.^ obtained by the use of rotting leaves 
rather than*by sodium acid phosphate ; dimmed light ; 
gently dripping water at\:he planted end ; temperature 
^ — 8a degites F. ; clean tank free from sediment ; a 
very small amount of iron in ihe water say 1.5 parts per 
miUion ; and two males to one female. 

Spawning first starts when the female swims upside 
down under selected leaves, rubbing herself against 
them, the male being in excited attendance. When he 
joiiv* her under the leaf in a trembling embrace, the 
adliesive eggs are produced, fertilised, and are stuck on 
to the leaf. The action lasts for about ninety minutes, 
with rests, and several leaves are used. As has already 
been suggested the tank should be clean as algae cover- 
ing the plants prevents the eggs adhering properly and 
fallen ones are soon eaten. Parents should be removed 
as soon as is practical. Fifty eggs is quite a satisfactory 
result ; at 8a degrees F. they hatch in one day. 
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PFARL DANia 

Scientific name, Brachydamo Albohneatus. Maximum 
length aj inches. 

The wonderful mother-of-pearl hues shine brightest, 
when the fish is seen by a leflecied, not a top, light, 
and the arresting colours of the anal hn are then seen 
to best advantage. Gleams of purple, red and geld, and 
the flashing row of pearl dots brighten ^le make-up of 
this fish. 

Peaceful, extremely lively, it is similar in habits and 
in breeding to its cous’ i tlic Zebra The ways^f-«ejfc 
differentiation are the same. 

The best breeding temperatu'’e is *85 tie|;rei!s F., and 
it is the female that begins the courtship until the 
males are sufficiently roused to assume control Better 
results are obtained by using a smaller tank say 18 
inches by 10 inches by 5 inches high, and by having 
two males to one female, whereby a higher proportion 
of fertilisation is ensyred for the eggs. Some 250 in 
number, they hatcli in two to three days at 
85 degrees F. 

It is essential that the water surface of the Jireeding 
zfnd rearing tanks be kept free of dust partial es and. of 
him. 
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SIAMESE FIGHTING FISH 


Scieniific n. me Bella splendens. Maximum length 
2 ^ inches. 

Perhaps the most famous of all the aquarium fish, the 
male can be breath-taking in his beauty — gie^ns, blues, 
reds, lavenders, purples — all hues to delight. Two 
males fight on jight ; in fact> the national ^port in Siam 
is to match tnese finny stalwarts against each other, 
and to place heavy bets, especially wheie pedigree 
champions are involved. During the fight, which can 
last several hours, fins aie ruthlessly ripped and even 
blood (dt^ b# (b'awi 

I he aquaiist can safely keep one in his tank, as the 
male disdains to attark any other fish as being an 
unworthy opponent. Rather, he tends to be lazy and 
sulky, lurking in odd coiners, and displaying his beauti- 
ful colours on somewhat rare occasions. He has a wide 
tern pci ature range but prefers — 77 degrees F. His 
life span is only three years. 

When the fish get to 1 inch or 1^ inches in size the 
sexes can be identified. The females are peaceful, are 
/Jrab in cfdour, and have shorter, more-rounded fins*; 
the males are exactly the opposite in each point. 
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Because they light at even this early stage they have 
to be kept in separate jars. Fortunately these jars need 
not be large because the Siames^ fighters are labyryith 
breathers and therefore have^an auxiliary Tbreathiqg 
apparatus for taking oxygen direct from th<»air, as weli 
as from the water by using their gills in the normal ' 
way. 

"i’he breeding actions are also unusual. Tbe male 
fish builds a floating nest constructed of air bubbles 
supported by odd bits of plants, twigs, etc. The bubbles 
are blown by the male and are slightly coated with 
saliva so that they do not burst too cosily ; the average 
size of the nest is some 3 inches by inches by \ inch. 
The female may help in this construction but it is more 
likely to be done by her larger and more powerful mate. 
A good breeding temperature is 78 degrees F.^and thC( 
addition of floating topweed and of good light is 
helpful. 

Incidentally, the male who is ready to breed is liable 
to kill a female who is not. Choosing a Jiair, therefore, 
requires considerable care ; this can be done, for 
example, by keeping them separated by a sheet of glass 
until they both show sigis of interest, and everf ttlti^ 
allowing them to be together for only bri^f periods at 
first. At all times, too, there should be thickets of 
plants or other hiding places \Miere the female can 
retire for rest or protection. 

The nest built, the male drives the female under it, 
almost wraps his body around her, turns her upside 
down and practically squeezes the eggs out of her. 
During this embrace 'the two fish slowly sink to the 
bottom. The eggs are fertilised as they are laid. This 
breeding action may go on for as long as an hour^, and 
t\vo or three hundred eggs, or even more, imw^be care- 
fully gathered and wrai)pcd in a separate bubble before 
being put into the nest. 
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When the female begins to retire to ifer hiding place# 
more and more she should be removed. It is usually 
saf^to leave the male*behind for two days to tend the 
f^gile ne'st, and indusHriously to replace any burst 
bubbles. 

At a temperature of 78 — 8a degrees F. the eggs hatch 
in j;wo days. Old water is preferred. 

One bnal word of warning. The young fry do not 
develop their auxiliary breathing apparatus for three to 
four weeks and are peculiarly susceptible to draughts or 
to dust on the water surface ; a close fitting top cover 
is »thef cfore advisable. 
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TETRA— GLOW LIGHT 

Scientific name is not known lor certain but is 
currently accepted as Hyphessobrycon gracilis. Maxi- 
mum length 1 \ inches. 

Beautiful is the only word to describe the shining 
eyes and the phosphorcscen* , warm-glowing stie^Tiiff 
ning the length of the body. No black anrf white illus- 
tration can do it justice. 

It is best kept in groups of four or more. Peaceful 
and hardy, it is not finicky about food, although being 
a small eater prefers frequent meals. It likes a high 
oxygen and a low carbon dioxide content in its water, 
which should not be too old and which can profitably 
be aerated. The aqilarium should be clean, and kept 
at 74 — 76 degrees F. 

The breeding tank should be most carefully steri- 
lised, be in dim light, be about 5 to 7 inches tleep and 
be kept at 80 degrees F. Aeration helps. Spawning 
action is energetic, usually ?Ji <^^ter surface, and is over 
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in thirty to forty minutes ; the fish momentarily lock- 
ing fins and rollinjr; over on to their sides. Eggs are 
fertilised during the cAbracc, and a dozen or so are pro- 
duced at a' time. They aVe semi-adhesive and clumps of 
Siyriophyllum or cabomba make ideal spawning 
ground ; about thirty-six hours are enough to hatch the 
eggs. 

This 5sh is subject to the “ Neon Tetra Disease ”, a 
description of which is in that section. 
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NEON— TETRA 


Scientific name, Hyphessobrycon innesu Maximum 
length i| inches. ^ 

Surely all hobbyists have heard of this mostilazzling 
of all aquarium fish. Our illustration simply docs not 
do it justice, as no illustration, not even one in colour, ' 
could do that. Running lengthwise is a brilliant blue- 
green streak and immediately underneatti another one 
of a bright red. Both lines seem luminous, and the 
effect is startling. Hardy and peaceful, the Neoii^^^'ill 
eat most foods, although its mouth is smaU, too small 
sometimes even to take Daphnia. 

It prefers temperatures of 7: — 75 degrees F. and 
likes shade and privacy. The oidy sure way to tell the 
sexes is to wait for two adults of a gioup to pair off, 
the female being more full bodied. 

Breeding the Neon has long been a challenge and the 
difficulties are only npw being overcome. Firstly the 
parents must be healthy and free of the “ Neon Tetra " 
disease ; of this there are no external or visible marks 
although the muscle tissues are sometime^ slightly 
v?hitish. Infested fish lose weight and persiStently IfLy 
infertile eggs. The disease i« incurable ; a parasite. 
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protozoan, infects the ^testines and ihe spore fonnar 
tion. Thus the presence of even one “ carrier’.fish ” 
(i.e^ one tIjM is inf«. cted, but not virulently) can poison 
tjje watei so that eg^» do not hatch. Very great 
{lumbers o£ fish are so infected although they appear 
quite healthy and live for a long time. 

^he main difficulty, then, is to get healthy parents. 
Further;nore they must harmonise, and have been 
brought up separately to breeding condition. Soft 
water, three days old, 5 inches deep, pH 7.0 to y.a, 
teniperature 72 — 74 degrees F., clumps of myriophyl- 
lum,*and absolute cleanliness make up the breeding 
tank. A bsolute cleanliness is vital, and everything will 
have to be most thoroughly scalded and sterilised ; in 
fact there are some breeders that just do not believe this 
can be sufficiently well done and insist on a bare, all- 
glass tank, with one propped-up flat stonj to whose 
underneath the fry can later cling. Very dim lighting 
is also important, and as soon as the normal spawning 
has taken play the hatching aquarium should be kept 
in continuous darkness for five to six days. Further- 
more, the water depth can be reduced to 2^ inches. 

these two unusual precautions seem to increase the 
proportion of fertile eggs. Hatching the eggs, not lay- 
ing therti, iS the leal trouble ; some 200 can be laid 
and are practically non-adhesive. 

The fry are small, even when compared with other 
tyjjes of fry, and the greatest caic in feeding is required. 
At 74 — 78 degrees F. the eggs should hatch in twenty- 
four hours and the alcvin become free swimming in 
four days. Remember, though, that continuous daik- 
ness is essential at this stage and that no direct light 
must 'be admitted to the tank, so that there is no means 
of examining the fry before the sixth day after spawn- 
ing. Thereafter the light can be gradually return^ 
to normal, but strong liqhts are to be avoided. 
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WHITE CLOUD MOUNTAIN MINNClw 


Scientific name, Tanichihys albonubes. Maximum 
length 1* inches. ^ 

When young it looks just like a Neon Tetra with 
the luminous bright green stieak, but this gradually 
fades as adult si/e is i cached and becomes grcfitfcl. 
yellow. As a compensation the led colour de\elops in 
the fins. Incidentally it is in these® fins that? is seen 
most cleaily the diffeiciice betv^een the two distinct 
strains that are said to exist. 

Peaceful and hardy, the fish has an amazing tempera- 
ture range from 45 degrees F. to some 90 degrees F., 
but should normally be kept lound 75} degiecs F. In 
common with most small mouthed fish it prefers fre- 
quent feeding, say three times dai]>, and likes soft, new 
water of pH fa 8. 

I'he male being more colourful and slimme* bodied 
than the female, also has a longer dorsal. Tfie breed- 
ing habits are the same as that^for the Zebra, with the 
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non-adhesive eggs’ hafthing in severfty-two hours ai 
73 degrees F. Bediuse the spawning action lasts- for a 
,wefk or S9 the beV Results are probably obtained by 
sfparating the adults from the eggs by means of glass 
rods, wire Inesh or any other such device. Unlike the 
Zebra, these fish are not so pione to eat the eggs. 
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ZEBRA nSH 

Scicntilic name Brachydanio rcrto Maximum length 
inches 

A delightful fish, fast swimming, plajilil and active 
but not misfhic\ous, looks best 111 schools when the 
blue black horl^ontal stupe*: on the pale backgyeu^nd 
Hash in the light Ihc ^ackgiound fluctuates through 
white to sihci or even to }cllow (icp(#ndin^ on the 
lighting and on the sunound* igs , the daiker the 
bottom ol the acjuaiimn, the daikcr the (oloiiis on the 
fish 

A\ itli a \ci> wide tcmpciaturc range it docs best in 
73 — 7hdcgiccsl H IS a coinpiiativcly shoit life span 
of three sens and hi^h tcnipciatuics tc id to shoiten 
this even moie keeps near the snifaee and piefers to 
cat thdc; it will tike almost any kind of food^ 

llu sexes are not cas\ to identify The female is 
xvfore full bodied, and is more arched than^tlic male^ 
between the back of the head and the dorsal fin. At 
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breeding conditioti tUij, white body sfots on the malr: 
colour into a brovnish pink. In our illustration the 
to^ fish is^the mall^ 

^ In spawning the maih problem is to prevent the eggs 
jbeing eaton. I'here are special breeding traps that 
allow the eggs to fall through but which prevent the 
parents 'following, or a layer of coarse pebbles and a 
breeding depth of 4 inches of water can be used, the 
eggs falling fast and being protected by the crevices 
forced by the pebbles. Biought up to condition, 
separately, the female should first be introduced into 
t^jie breeding tank, the male the same evening, and the 
spawning can be* expected next morning at first light 
if the teinperatuie is laised fiom 72 — 74 degtees F. to 
78 degrees F. At first the female chases the male, but 
the roles aie soon reversed. 

Abovtt 100 eggs are given out in cxcitedjiursts, and 
are fertilised by the male, the action taking place right 
close to the top of the water, almost out of .it at times. 
If he is in p^r condition or if the eggs have been too 
scattered a high proportion of infertile ones can result, 
the rest hatching in two to three days at 78 degrees F. 

* parents should be removed after spawning. 
Neutral water of pH 7.0, not too old, is best. Groups 
of planr. id whith the males can coiner the females 
and urge them to lay, ai c advisable. 
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Non-adhesive eggs, 43, 5* 

O 

Overcrowding, 13, 44, 83 
Ox\gen, 17, 95 
Oxygenators, 65, 67, 93 

P 

Paint, 39 
Parent lish, 4 .^, 57 
Pearl Danio, 141 

pH, r>4- 7^’ 

Planting, 6*> 

Plants. 21, 24, 39, 52, 57, t>i, 69, 
93, 106 

Plant propagation, 6 3, 67 
Platy ,110 
Pond, f,6, 60, 79, 92 
caparify, 99 
freezing, 96 

Potassium perinaiiganatc, 65, 79, 
84* 88, 93, 98 
Putty 77 


R 

Rearing, f 3, 60 
Ricci:!, (J/ 

RoJes, 20, 24, 39 
Rosy Barb, 116 

S 

Sagittaria, 32, 62, 65 
Salt ticatment, 83, 88 
Sand, 20, 23, 24, 63, 93 
Sexhig fi?h, 58, 103 
Shimmier, 81 
Shubunkin^, 102 
Siamese fighter, 142 
Size of tank, 1 5 

Skimming water surface, 27, 39 
Snails, 79, qf,, 106 
Spawning, 42, 5,7, 58 
Sucking ratfish, 125 
Swordtail, ii2 
Syphoning, 28 

T 

lail rot, Bf) 

Tank capacity, 19, 7*1 77 
situation, 23 
si/o, 15 

Telescopic eyed fish, 103 
I'cmperature, 29, 32, 33, 49, 56, 
.^>8, 79 
changes, 86 

'Ihcmiosiat, 24, 23, 54, 67 
Tige»- Barbs, 118 
Toplight, 18, 39 
Transport of fisli, 30 
Tropical fish di.seascs.^f6, 85 
Tubifex, 34, 43, 45, 46 
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V 

Vallianeria, 62, 65 
Vciltail, 58, loi, 104 
cVef/ct diseact^ 87 
Viviparous, 42, 105 


White clouc^ess, 36-38, 98 
Cloud Mountain Minnow, 149 
spot, 80 

worm, 34, 43, 45, 46 


W 

Wasting 82 

Water ch^ngmg, 17 
cloudiness, 36-38, 72 
cwitcnt, 54, 76 
enemies, 78, 79, 89 
pressure, 77 
tiger, 78 


Y 

Yellow cloudiness, 36-38 
Yolk sac, 47 

Z 

Zebra, 151 
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